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A Reinforced-Concrete Wharf with 
Grouted Foundations; Harbor 
Improvement at Iloilo, 


Philippine Islands 
By WILSON e. HowrEr* 


The city of Lloilo is situated on the southern coast of 
the island of Panay, about 330 miles south of Manila, 
and is one of the five ports of entry in the Philippine 
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Fig. 1. 
GOING STEAMERS 


Fias. 1 AaNp 2. ILormo Harpor, P. 


Islands. The principal export is sugar, which is shipped 
to Chinese ports and to the United States. 
rT’ a . . 
Che commerce of Lloilo in round numbers for an aver- 
age year is indicated by the following figures : 
Foreign clearances, 140; displacement, 206,000 tons. 
Coastwise clearances, 3700; displacement, 212,000 tons. 
Total clearances, 3840; displacement, 418,000 tons. 
Customs collections per year are about $700,000. 
_ Practically one-half of the business of the port is car- 
ried on in vessels averaging less than 60 tons displace- 
ment. 


FACILITIES 

The harbor of Iloilo comprises the Iloilo River, and 
Iloilo Strait, the latter being a good anchorage at the 
mouth of [Iloilo River, and protected by the islands of 
Panay and Guimaras. Previous to the present improve- 
ments nearly all the foreign cargoes were handled by 
lighters between the ships ii the Straits and the ware- 
houses on the river. 

Tloilo River is not a river in the strict sense of the 
term, but is a tortuous tidal estuary, the lower 9000 ft. 
of which is navigable and available for shipping. This 


*102 Boston Ave., West Medford, Mass., formerly Principal 
Ass't Eng’r, Division of Port Works, Bureau of Navigation, 
Manila, P. I. 


OLtp Metuop or LOADING SUGAR INTO OCEAN- 


I... BEFORE AND AFTER 


portion is in the shape of a huge letter S, and naturally 
divides itself into three reaches, each approximately 3000 
ft. in length. In former times the lower reach was 
merely a channel through tide flats, but at various times 
in recent years this reach has been improved by dredg- 
ing, the material being deposited on the banks on either 
side, until at the present time it exists as a definite 
stream, 400 to 500 ft. in width, flowing between per- 
manent banks, and discharging into Lloilo Straits be- 
tween two riprap jetties. 


The only docking facilities available previous to 1908 


Fie, 2. CoMpLeTeD QUAY AND MARGINAL STREET 


ALONG ILorLo RIVER 


Harbor IMPROVEMENTS 


were on the middle reach of the river, where most of the 
warehouses are situated. A marginal street varying in 
width from 30 to 60 ft. extended the whole length of 
this reach, and it was supported on the river side by a 
light adobe-stone retaining wall, founded on the natural 
soil at about low-tide level, and consequently only light 
craft could moor directly alongside, steamers being 
obliged to stand off, and passengers and cargo handled 
over long stage planks between the wall and ship (Fig. 
1). The depth on this reach was from 15 to 18 ft. at 
low tide. 


IMPROVEMENTS 


The first improvement at [loilo under the American 
occupation was to dredge the middle and lower reaches 
to 18 ft. at low water, using the dredged material to fill 
low land on the left bank of the river, opposite the city, 
and an area on the right bank on the lower reach, retain- 
ing the fill and protecting the river channel by dikes of 
small riprap stone (Fig. 5) and building riprap jetties 
on either side of the river at its mouth. The fill on the 
left bank of the lower reach is now occupied by the Lloilo 
terminal of the Panay Division of the Philippine Ry. 
Co., a line 70 mi. long terminating at Capiz, on the 
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1004 
north coast of the island of Panay. The opposite fill has 


become a Valuable site for warehouses. 


The present mprovement, undertaken in 1905, con- 
templates a definite development, and provides a 15-ft 
depth at low water in the upper reach, 1S ft. in the mid- 
dle reach, and 24 ft. in the lower reach. The entire 


river 1910. These 


depths are probably the greatest which it is advisable to 


was deepened to these figures i 


} ° 1 
attempt to maintam im the respective reaches, 
The 


used to extend the previously filled areas owned by the 


material dredged from the river at this time was 


Insular Government, and to improve several low-lying 
areas Within the city, and also to reclaim a considerable 
area of beach on the left bank of the river, fronting Loilo 
Straits, aud adjoining the railway terminal. [t is pro- 
posed to develop this area ly building a series of docks 
and slips where steamers drawing 30 ft. can berth, and to 
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become available, and the most urgent requirement w; 
the replacing of the old wall on the middle reach |y 
hew structure approximately parallel to it and in fro 


of it, alongside of which vessels drawing 18 ft. could 


at all stages of tide, at the same time providing a ma 
ginal street with a uniform width of 80 ft. the who 


length of the tinprovement (Fig. 2). 

A contract was let by the Insular Government for 1 
a’ gravity-concrete retaining wall upo 
timber piles, but after doing a very small amount of wo: 


construction of 


and making unsatisfactory progress, the contract was 
annulled, the “ontractor’s plant purchased, and the wor! 
was completed by Government administration. The unit 


prices paricl under the contract were as follows: 


Piles, driven and cut off in place, per lin.ft.......... $0,625 
Concrete, per cu.yd.. Sea Rok PAA H ana ae ea EE Gok 9 «eo 
Ripe Bane) er CUI Os. bcs oc eis see eo ee eee 1.50 
Zackfill, between new wall and old street, per cu.yd. 0.625 
Moorime posts, Cast tTOnm, CRGR. >. 6264052005 56 5 ens 150.00 
Mooring cleats, cast VOM, GRBGR ...46 ccc ccc wet edecaen 37.50 
enze Lire 
Bo cc 8 Bo/t C C . 
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the proper time. It is expected that the rich valley lands 
in the interior of the island of Panay will soon begin to 
produce sugar on a large scale, and the improved facili- 
of direct transportation the 
Wharves of ocean-going steamers, in lieu of the present 
trans-shipment necessary Negros, will stimulate 
the industry as it deserves. 


ties offered railway to 


from 


This dredging Was done by contract hy the Atlantie, 
Gulf; and Pacific Co., of Manila, at 23146. per cu.m., and 
the amount of material pail for was over 900,000 cum, 

Quay WALLS 

For the quay walls a retaining wall was first built but 

was later folowed by a reinforeed-concrete wharf. 
Concrete RETAINING WALL 


The second step of this improvement consists in the 


building of suitable quay walls along the river as funds 
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Dirrarts OF REINFORCED-CONCRETE WHARF 


At these umi prices the wall, ineluding the backfill. 
would have cost if finished by contract $155 per lin. ft., 
exclusive of any government supervision or inspection. 
Under government administration 792 lin, ft. of wall 
were completed at a cost of about $130 per lin. ft. inelud- 
ing all local administration and superintendence, and in- 
cluding the backfill. 

When this length of retaining wall had been completed 
a point was reached where the wall type of construction 
Was becoming more expensive and treublesome on = ac- 
count of the proximity of the old retaining wall. ‘The 
new Wall has a bottom width of 15 ft. at the depth of 
18 ft. below low water, and as it was necessary to dredge 
to that depth and width, the bank slope was not able to 
carry the old wall and the street behind it without con- 
siderable expensive shoring, and it was desirable to leave 
the old wall and its well compacted fill intact if possible. 
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he marginal street is occupied its whole length with 
orehouses and offices, and carries a heavy traffic which 
ould not wholly be diverted during construction, and it 
oherations as to 


as therefore essential to so conduet 


ave the street in use. 


ReiNFORCED-CONCRETE WHARF 


Plans were accordingly prepared for a reinforced-con- 
crete Wharf structure which would take advantage of ex- 
isting conditions to their fullest extent (Fig. 3). ‘The 
wharf consists essentially of a series of transverse vird- 
ers spaced 10 ft. apart, carrying a 12-in. reinforced-von- 
The outer ends of the girders are supported 
in diameter and 


crete floor. 
upon reinforced-concrete columns 24 in. 
19 ft. 8 in. long, cast in the yard, and set in place with a 
derrick upon a prepared timber pile footing 14 Tt. 5 ne 
below low water. The inner ends of the girders are car- 
ried by concrete pedestals, at 2 ft. above low water, built 
against the old wall and carried only to the natural slope 
of the bank. 

Rian FoorinGs—Each rear pedestal is supported by 
from four to six timber piles, at least two of which are 
ALY horizontal 
This group of 


driven on a batter, the better to resist 
thrust that may come from the old wall. 
piles is driven to a total bearing of 30° tons, it bey 
always desired to drive each pile to 20 tons if possible, 
but as it was frequently impossible to secure piles of suf- 
ficient length to develop that bearing, 
were added to insure the total required bearing power per 


enough extra piles 


group. 

These pedestals vary in size and position according to 
the alignment of the old wall, and the number of piles 
necessary per group, but the size was usually dependent 
pon the position of the batter piles which were driven 
as close to the old wall as the leads of the driver in the 
battered position would allow. Connecting the pedestals 
is a concrete curtain wall, 2 ft. in thickness, which serves 
to strengthen the old wall. The curtain wall was built to 
the grade of the pedestals monolithic with them: above 
that grade it was poured at the same time as the gird- 
ers and floor. 

Froxt FooriNGs—The 
tant feature of the work was the construction of the front 
foundations. The outer edge, or front of the wharf, as 
stated above. is carried by the line of reinforced-concrete 
columns, spaced 10 ft. apart, one under the outer end 
of each of the transverse girders. This line of columns is 
so placed as to give a uniform width of street from the 
front of the wharf back to the building line of 80 ft., 
and as there was considerable variation in the old street 
width out to the irregular line of the old wall, the spans 
of the main girders vary from 20 to 27 ft. The latter 
length was the maximum nominal span allowed in the 


design. 


most interesting and tmpor- 


Each column is carried by a cluster of piles whose 
total bearing is not less than 60 tons. It was attempted 
to drive each pile to -a bearing of 20 tons, and this was 
usually obtained, but often four piles, and sometimes five 
were required. The reason for requiring hut 60 tons per 
group in the front footings while those in the rear wera 
expected to develop 80 tons was due to the fact that it 
Was uncertain what might come te the latter 
through the weakness of the old wall, and which those 
piles would have to carry in addition to the direct load 
from the new structure. 


loads 


When only three piles were re- 
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quired they were driven at the apexes of a 20-in, equi 
lateral triangle. When four piles were necessary they 
were driven at the corners of a 20-in. square, and if a 
fifth pile 
square. 


Was required it was driven in the center of thi 
It could usually be foretold how many _ piles 
would be required for any column by the penetration s€- 
cured in the last cluster driven, and if the number were 
under-estimated, those driven were at once sawed off at 
the proper grade, their positions carefully located by 
plumbing above the surface, and the additional pile 
needed Was then driven in the Most favorable position to 
five Zoo! spacing in the cluster. Since it is seldom pos- 
sible to drive a pile to the exact location required it was 
necessary to use more than ordinary care in. spotting 
these piles, and to held them during driving, in order to 
keep them within proper limits. Frequently after Jo- 
cating the driven piles it would be found that one or 
more were so far out of position as to necessitate the 


driver returning to put 


in eXtra piles, those too far 


from dine being excluded entirely from the foundation. 
. - ] ° - . : ’ e 
After the piles were driven and eut off, they were in- 
closed ina cirewlar sheet-iron casing, ;'g-in. metal, usu- 
ally 54 in. in diameter, and 4 ft. high, so placed that 
ft. above the pile cutoff. 


its top was 2 To support the 
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STRUCTION 


casing on the bottom it was necessary to throw small rip- 
rap stone around the piles until a firm bottom was made. 
To set the Casings a wooden frame was provided, 4 ft. 
square and 22 ft. long, to the bottom end of which the 
casing was fastened with wire. The frame, or template, 
carrying the casing on its lower end, was then picked 
up by the derrick and set in place, a diver guiding the 
lower end to insure that the casing was at all points at 
least 6 in. distant from the side of any pile, while the 
top, being always above water, was directly under obser- 
vation for line and grade. A gage, with its zero mark 16 
ft. above the to» of the casing was fastened to the frame, 
so that at any stage of tide the casing was easily sect at 
the proper grade by noting that the gage on the frame 
read the same as the water height on the permanent 
gage, 

After the casing was set to line and grade, concrete 
was placed in it by means of a canvas bag opening at 
the bottom, to a pot 6 in. below the tops of the piles. 
When the concrete had set, a diver cut the wires hold- 
ing the casing to the frame and the latter was removed. 

GrouTep FornparioNs—When the column was about 
to be placed, oravel was deposited in the casing to the 
gerade of the bottom of the column, and the latter was 
then carefully set to line and grade and braced to the 
falsework, it resting meanwhile upon the gravel in the 
Thin cement grout was then poured into the 
gravel through a 1-in. pipe carrying a funnel at its upper 


Casing. 
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end. As no pressure was used to force the grout into 
the gravel except the static head between the surface of 
the water and the upper end of the pipe, which was 
never greater than about 8 ft., 1t was found necessary to 
move the pipe around and grout at different points in 
the gravel to insure that the gravel was thoroughly ce- 
mented. After the gravel first placed was thus grouted, 
more gravel was deposited around the column to make a 
layer about L ft. thick, which was then grouted as before. 
It was found necessary to thus grout the gravel in lay- 
ers, because in attempting to force the grouting pipe 
gravel it became 


a 


through any considerable thickness of 
clogged, and the pressure was not great enough to clear 
it. When the casing had been filled with concrete in this 
manner, and had set at least 24 hours, the hollow inter- 
ior of the column was pumped free of water, and then 
filled with concrete. The pumping of the interior served 
as a test of the grouting, for if any part of the gravel 
had not been thoroughly sealed, water would soon have 
appeared inside the column, and indicated defective work. 
All the columns were easily pumped by a small hand 
pump, and remained dry for an hour or more, before fill- 
ing with concrete. 

This method of building these footings was entirely 
satisfactory in every wey, and there are probably many 
similar cases where sm_!l well confined foundations can 
be similarly treated, but on account of the richness of 
the concrete, and the unavoidable waste, due to some of 
the grout escaping, it would be expensive in a very large 
mass. In this case where it was necessary that a perfect 
result be obtained, several advantages are apparent. It 
obviated placing concrete under water, and it excluded 
the necessity of pumping and the coffer-dam method, 
which would have been out of the question for such small 
foundations. 

The setting of the columns was rendered simple, as 
they were placed on the gravel in the casing, and so had 
sure support during the operation of filling the casing. 
The difficulties of setting columns on a bed of green con- 
crete under water must be evident. The manipulation of 
the column while attaining line and grade would so agi- 
tate fresh concrete as to cause it to separate, or it would 
be necessary to support the column from above and then 
bring the concrete up to it. In the method described the 
column was lowered directly onto soft gravel which had 
If the col- 
umn proved to be too low it was raised slightly and more 
gravel poured through the interior of the column. If too 
high, the column was dropped upon the gravel to com- 
pact it, or it was twisted and moved to work it into place 
and nothing was disturbed thereby. 

That good concrete was made by this method was 
proved by experiment, and it is thus described in a re- 
port made at the time: 


previously been brought to the proper grade. 


An empty cement barrel (Fig. 10) was lowered into the 
same depth of water in which the footings are made, gravel 
placed therein by means of a 6-in. pipe to a depth of about 
8 in., and then the grout pipe inSerted into the gravel, care 
being taken to have the pipe coincide with the axis of the 
barrel. The gravel was then grouted in the same manner as 


is done in the foundation, more gravel placed in the barrel 
to the depth of about 12 in., and more grout poured, and so 
on until the barrel was filled with gravel and grouted. The 
sample was taken from the water after about 40 hr., the bar- 
rel was cut away, and the result was an entirely satisfactory 
block of concrete. Some very small pit holes appeared in the 


surface, but as a whole the surface was as smooth as is gen- 
erally 


obtained in ordinarv form work. The result shows 
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that 
directions from the pipe. 


the grout will flow freely for at least 8 or 9 in. in al 
Bight buckets of grout were use 
in the 


barrel of gravel. 

Backritt—After the columns were set riprap was 
placed along the front line of the wharf to a depth of 16 
ft. below low water, and the slope back-filled to the tops 
of the rear foundation blocks with riprap and mud. The 
latter was to insure that the piles supporting the blocks 
would be fully protected from teredo, while the riprap 
was to make a siable and permanent slope and to prevent 
scour. 

SUPERSTRUCTURE—The construction of the superstruc- 
ture offered no unusual problems and followed usual 
practice in reinforced concrete. A length of 20 ft. of 
wharf, or two spans, was made at each operation, joints 
being broken in the center of the floor spans, a portion 
of the slab being figured to act with the girders as a T’- 
beam. At expansion joints the break was made at ihe 
edge of the girders through the floor, thence along the 
rear side of the spandrel and through the center of the 
arch. The concrete mooring posts (Fig. 11) were east 
in place at the same time as the wharf floor. They are ]o- 
cated 60 ft. apart the whole length of the wharf. Moor- 
ing posts of concrete have been used at various places on 
work done by this office in the Philippines, and have 
proved satisfactory. As each mooring post contains less 
than one-third of a cubic yard of concrete, and about 100 
lb, of reinforcing steel, they are much cheaper than the 
ordinary cast-iron posts or cleats, as witness the contract 
price bid for these articles above. 

FaLseEworkK—The whole construction was carried out 
by the use of falsework (Fig. 4). Bents of three or four 
piles each, as required by circumstances, were driven to 
grade 10 ft. apart midway between girders, and capped 
at 7 ft. above low water. From these caps the piles were 
driven for foundations by a skid driver. As the pile 
driver finished its work and moved ahead, the caps were 
removed, the piles cut off at 4.5 ft. above low water and 
recapped. From this trestle as a working platform the 
columns were set, and it also carried the forms for the 
superstructure. 

It was not feasible to operate the driver on this low 
trestle as it was not only below high tides twice every 
day, but the driver had to work partially on the old street 
to maneuver for position to drive the batter piles, hence 
it was necessary to have the trestle at that elevation for 
driving, while to carry the forms for the superstructure 
it was necessary to cut off below the under side of the 
deck. All but the outside piles of each bent were lost, 
it being of course impossible to recover them after the 
superstructure was built. A feature of the falsework was 
its arrangement whereby a support was left under the 
center of the floor slab after the remainder of the forms 
were removed. Forms were removed from the girders 
and slabs after seven days, but the center support was 
left at least 14 days, and in most cases longer. 


CONSTRUCTION EQUIPMENT 


The pile driver used was of special design in order to 
drive the batter piles (Fig. 9). The head block was sup- 
ported by the ordinary four-legged tower, 36 ft. high, but 
the two forward legs were spread outward at the bottom 
to give a batter of one horizontal to five vertical. Two 
brace legs extended backward from the vertical legs at 
the rear of the head block. The head block overhung 
the front battered legs about fifteen inches and carried 
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Fic. 5. Stone Dike BAckeD By Mats or Sprit BAM= Fic. 6. Beam AND FLoor REINFORCEMENT OF 
Boo, IMPROVEMENT OF ILOILO RIVER WHARF 
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Fic. 7%. CoNCRETE CoLUMNS IN CASTING YARD WITH Fic. 8. View or CoMPLETED 
ASSEMBLED FoRM WHARF 
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Fic. 9. Front View oF PILeE- Fiag. 10. ConcrRETE MADE UNDER Fie. 11. A Retnrorcep-Con- 
Driver with LEADS WATER BY PoURING NEAT CRETE MooriInG Post on 
tAISED CEMENT GROUT INTO THE ILo1ILo WHARF 
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the leads. The leads were made as light as 


possible consistent with their duty and were of singte 


sWinging 


3x12-in. yellow pine, with angle-iron hammer guides, and 
65 ft. 
bottom by a timber yoke, and at three other points in 


Were long. They were connected together at the 
the lower half of their length by yokes of strap iron, and 
were fastened again at their tops. No connections were 
possible in the upper half-iength of the leads as they had 
to be free to slide up and down over the sheaves in the 
head block. 

Phe head block carried two sheaves as usual, the sec- 
ond for a messenger line for snaking piles, ete., and it 
also was used to raise and lower, and to swing the leads. 
While driving, the leads were lowered and rested on the 
bottom, but while moving the driver their weight was 
taken by the head block by means of hooks on the leads 


The leads 


were swung to the battered position by simply taking 


resting over sticks across the head frame. 


the messenger line through a snatch block at the proper 
side and pulling them over at the bottom, 

After a pile had been driven until its head reached the 
surface of the water, a follower was used which carried 
a hood that fitted snugly over the top of the pile, and 
was guided in the leads by a yoke at either end. Con- 
siderable time was consumed in placing the follower in 
the leads and removing it, but the results obtained by the 
rigid holding of the head of the pile in the leads justi- 
fied any extra time taken. 
carefully trimmed and fitted with a driving ring. 


Before driving, every pile was 
The 
weight of the hammer was 3000 Ib. 

Other equipment comprised a floating derrick, to which 
could be rigged an orange-peel bucket for dredging; a 
100-ton scow about 22x50 ft., used for hauling stone, 
lightering cement, etc.; and a small scow about 15x20 ft. 

A well equipped blacksmith shop made pile rings, 
bolts, bent all 
minor repairs, but machine work was done by the Jocal 


straps, etc., reinforcing steel, and = did 


shops, 


MareriaAts, Meruops anp Costs 


CoNCRETE—Concrete wag mixed by hand and shoveled 
directly into the forms. The concrete in the girders and 
floor was mixed on the floor last in place. The bottom 
of the main girders was only 2 ft. above low water, but 
no attempt was made to make the forms for them water- 
tight, work being so arranged as to begin concreting on 
a falling tide as soon as the form could be cleaned after 
the tide had left it, and by the time the rising tide had 
reached the concrete it had been in place long enough so 
that no injury was done to it. In order to carry on the 
concreting It was frequently necessary to werk during a 
part of the night. 

The concrete in the rear footings was deposited under 
water by means of a 6-in, tremie, and it proved more 
satisfactory to finish the tops of the pedestals under water 
at high tide, than to finish them in the dry at low water. 
The top of the finished pedestals Was only 2 ft. above low 
water, and when it was attempted to finish them in the 
dry, the wash from passing launches so washed the con- 
crete as to make it extremely difficult to get good re- 
sults. 

Sand and gravel were piled always near the mixing 
platform, and were brought to it by men working in pairs 
carrving the materials in half cement barrels slung In 
wire from a pole across their shoulders. | 
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All reinforced concrete was mixed in the proportion of 
1: 2:4, while that placed in the foundations under wate: 
Was proportioned 1: 2%: 5. 

Cement from the works of the Green Island 
Portland Cement Co., near Hongkong, and cost $25 
per barrel at ship’s side in Hloilo. All cement was tested 
to the ordinary requirements by the local office as soon 
as it arrived, 


callie 


The sampling and testing were done by 
a Filipino employee who had received instruction in that 
regard during previous work by this office. 

SAND AND GRAVEL—Sand was brought from the beach 
in front of the town in native boats, carrying about & 


d2l4c. per 


cunya. each, and was delivered screened at 
cuyd. 

Beach gravel came by sea from a point about 8 miles 
away in native sailing paraos, carrying from + to 8 yds. 
each, and cost $1 per cu.yd. delivered. 

Riprap was purchased from a limestone quarry about 
two miles distant, on the island of Guimaras, directly 
across the straits from Tloilo. 50c¢. per cu.yd. was paid 
loaded on the 100-ton scow at the quarry, the Govern- 
ment furnishing the towing each way; or 65c. per cu.yd. 
was paid when the stone was delivered im paraos. 

TimBer—Piles were of native timber, a fairly hard, 
heavy wood, called “bacao,” that does not float, conse- 
quently adding somewhat to the labor as it was necessary 
to buoy them with a bamboo or pine raft when handling 
them in the water. They were received im sailing vessels 
of from 50 to 80 in a cargo, from the neighboring island 
of Negros, and cost delivered from 14 to 18c¢. per Jineal 
foot, in lengths from 35 to 45 ft. 

Native lumber was used in concrete forms and all other 
cases except that some Oregon pine was obtained for 
pile caps. Native lumber for ordinary purposes cost 
$30 per M. ft. b.m., while hard woods for permanent use 
under water where teredo were to be resisted cost from 
S60 to SLO0 per M. Oregon pine could be purchase! 
for $30 per M. and upward, but it is the policy of the 
Insular Government to use native woods as far as pos- 
sible, and the use of Oregon pine is strongly discouraged. 

Uxir Costs—The following are some of the unit costs 
upon this work, taken from an actual monthly cost record 
shortly before the completion of the work. 


Per lin.ft. Per sq.ft. 


Fach Per lin.ft. of wharf of wharf Per cu.yd. 
Excavation $3.90 
Piles. . $15.51 $0.26 14.77 
Columns 107.37 10.73 $22.41 
Abutments—concrete. 1.10 7.12 6.56 
Floor : 29 .23 $1.10 13.25 
Riprap..... 3.24 0,12 2.48 
Fender..... 1.36 1.36 
Wharf complete 70.35 2.81 12.35 


Labor 

Nearly all the labor on this work was done by Filipi- 
nos, under a single American foreman. There were on 
the rolls a Japanese blacksmith, and at times three or 
four Japanese or Chinese blacksmith helpers and carpen- 
ters. The pile-driver engineer was a Filipino, and as good 
an operator as could be desired, although he was not al- 
ways as capable of keeping his engine in condition, or of 
making repairs as a-white. Night watchmen were East 
Indian Sikhs, tall, bearded, white-turbaned men, who had 
usually seen service in the British Indian Army. These 
men are found everywhere in the East, and seldom work 
except as watchmen. 

Bach gang worked under a Filipino gang boss but it 
was always necessary for the American foreman to keep 
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close touch with every detail. This work was well 
ipted to native labor as it could run in a more or less 
ittine fashion, and the Oriental is not at his best when 
nething new is continually arising. 

(he following daily rates were paid for labor: 


\CHOMIED,: GRDONCEE §6ciiic ss cc. Sie eRe es CRE Rees $2.00 to _ 
ROUSE DA IE sie oa ee eee Hae Res 0.75 to $1.25 
irpenters, Japanese and Chinese........+-++-- 1.50 to 1.75 
PHCNCTCHH, Dre csc cee eS estes se sisiee a sisicisie 1.00to 1.50 
OFCHIOE PUREE 4 ibis cae eb iicded sc eenrevieenesis 1.25 to 1.73 
ledriver engineer, Filipino... .. .cwccccsseceess 1.75 
errick engineer, Filipino. .... i .cecccccascecoes 1.90to 1.50 
VO: We LEMPIG 6 5a <0 55584 ose oe ede were Sere <eneeus 1.00 a 
aborers, firemen, watchmen, etc..........2ee:: 0.30 to 0.75 


io those unacquainted with work in the tropics, some 

the methods employed must appear very crude. For 
example, there were over 27,000 cu.yd. of backfill placed 
ehind the retaining wall described in the first part of 
this article. The material of which this was composed 
vas sand from immediately across the river, about 400 
it. distant. All ef this backfill was placed by natives 
using small dug-outs, or “bancas,” of from one to three 
cubie yards capacity to transport the sand across the 
river. It was leaded by shoveling into 5-gal. kerosene- 
oi! tins, carrying the loaded tin upon the shoulder to the 
banca, and emptying it. Upon arrival at the wall the 
process was reversed, the material shoveled again into 
the 5-gal. tin which was carried up a plank from the 
banca to the well upon the boatman’s shoulder and the 
tin emptied into the backfill. There were at times 20 
or more boats engaged in this traffic, and from 1000 to 
3000 cu.yd. per month were placed. Every boat em- 
ployed was first measured by loading it gunwale even full 
with sand to its capacity, and marking the inside of the 
banca with paint where the ends of the pile sloped off, 
and a number was painted on the boat to identify it. 
The load was then emptied into a bottomless square box 
on the ground for measurement. 

This first measurement was usually a serious affair, 
not only the owner of the boat being present, but often 
his family and friends, and as a matter of course all the 
unemployed in sight. A native boy was given a list 
which showed the capacity of each boat corresponding 
to its number, and he checked all material into place. 
giving the banquero, or boatman, a receipt showing the 
amount of material furnished, which he cashed in at the 
office whenever he desired. This giving of a receipt for 
something delivered is unto a law in the Orient, and 
every native wants a “paper” to prove that he has ac- 
complished his errand, whatever it is. Thus when the 
office boy is sent with a note,ythe recipient invariably 
initials the envelope, which the boy returns to the sender. 
The principle is worthy of emulation anywhere, and is 
certainly to be encouraged in the messenger. A case is 
known where an Igorrotte carries with him a certificate, 
which he is proud to exhibit, which shows that he has 
been in jail for some petty offense. 

Wheelbarrows are of little use in the Orient, as the 
people are not strong in the arms, but they will carry 
loads on the shoulders, or ‘on top of the head, which re- 
quires two or three men to lift. Engineers are familiar 
with the story of the Chinamen who loaded the wheel- 
harrow with earth, and then three men raised it to their 
shoulders to carry it away. 

Filipinos are most efficient when working by contract, 
or piece work, and in all cases possible this method was 
used. For example, sand was screened at Te. per eu. 
yd.; the backfill mentioned above was placed at a cost of 
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l74c. per cu.yd., piles were trimmed ready for rings and 
driving at 25c. each; piles were sawed off under water by) 
a diver at 50c. each, the government supplying the tender 
and pumpers and of course all the equipment. A diver, 
unless he goes into very deep water, wears only the helmet 
weighted with a piece of chain, and needs no other 
weights. Ile does not bother with the air-escape valve, 
as the air escapes between the collar of the helmet and 
the body, and if the air hose or life line get tangled up 
he simply slips out of the helmet and comes to the sur- 
face, and this is his usual method of coming out at all 
times. Work around the water is greatly simplified in 
the tropics where the men are as much at home in the 
water as they are on land. 

It is to be expected that labor is not as efficient among 
a people who are not as robust as whites, and who are 
in most cases slower of movement. There are exceptions, 
as in the case of the pile-driver engineer, who could oper- 
ate the hammer equally well with a white runner, and a 
good native diver will compare favorably with an Amer- 
ican. In machine shops and sawmills they learn to oper- 
ate machines as rapidly. As captains and engineers of 
launches and tug boats they do an equal amount of work 
to a white, although when an emergency arises that calls 
for quick action they are inclined to go to pieces. 

A Filipino probably does not work for the love of 
labor any more than any other human being, nor does he 
labor with the idea of advancing himself in his work or 
for promotion, or to accumulate money to take care of 
himseif in the future. In many cases a good laborer has 
been ruined by advancing his pay or giving him a job as 
a petty foreman, and the same is true of other races. 
The native Filipino of the laboring class can live on a 
few cents a day. or off of a very small piece of land, but 
he is gregarious and wants to be where his fellows are, 
and where there is excitement. The water front especi- 
ally attracts him, as he by nature loves the water, and 
there he finds diversions in plenty for his amusement 
with the coming and going of water traffic. He works 
because he likes the money to buy luxuries like shoes, 
collar and tie for himself, attractive multi-colored gowns 
for his wife, and little “Americana” dresses, hats and rib- 
bons for his baby girls. Ile wants money to spend on 
“fiesta” days and Sundays at the cock-pit. although in a 
few years he wil! be rooting at a baseball game, and the 
cock-pit will know him not. He cheerfully returns to 
work on Monday with, the previous week’s pay spent. 

He is a faithful worker under competent supervision. 
He resents harshness, but he appreciates discipline, fair 
treatment and justice. Ile does not expect his white su- 
periors to be on too familiar terms with him, but when 
his superiors are sympathetic to his troubles he goes to 
him for advice, for aid financially to get a relative, per- 
haps his wife, out of jail when caught gambling, for aid 
in sickness, or perhaps to assist him from the clutch of a 
greedy money lender. The wise employer soon finds 
himself in a position of god-father not only to his em- 
ployees but to their families as well, and such an em- 
plover will have a loval and efficient organization which 
will remain with him indefinitely. 


PERSONNEL 


This work at Lloilo, as well as all harbor work and the 


light-house work in the Philippines, is under the Bureau 
of Navigation, of which Frank P. Helm has been the 
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Director for several years. H.C. Delano, now with the 
“ivil Government of Porto Rico, was Chief of the Di- 
vision of Port Works and Light-House Construction in 
immediate charge of such work, and was succeeded in 
1910 by K. S. Heck, formerly in local charge at Lloilo, 
who the wharf described 
The writer was in local charge at Lloilo during 
the completion of the retaining wall, and at the begin- 
ning of the wharf, and later 
Principal Assistant Engineer of the Division. The work 
was completed by Harry A. Thompson as Assistant Engi- 
neer in local charge, and William Kirk was general fore- 
man upon the work from 1909 until its completion in 
1912. 
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A New Design for Low-Service 
Rotary Vacuum and Air-Com- 
pressor Pumps* 


A new type of pump for creating a vacuum or for 
compressing air has recently been developed and is now 
upon the market. Its principle of operation is similar 
to that of certain high-vacuum pumps which have been 


News 
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THE Nasu Low-Service Arr PUMP 


Cross-SECTION OF 


described from time to time in ENGINEERING NEws, 
but is of much rougher and cheaper construction. It 
is of simple design, as is shown by the cross-section here 
reproduced. A circular impeller consisting of a rotor 
east with projecting blades causes water to revolve in 
an oval casing and to follow the casing due to centrifu- 
gal force. The water alternately recedes from and 
surges back into the impeller. 

In the sides of the pump casing, where the water leaves 
the impeller, ports connect to an inlet pipe; outlet ports 
connected to an outlet pipe are cut in the side of the 
casing, where the water reénters the impeller. The re- 
water is replaced by air drawn in by the inlet 
ports. As the impeller advances, this air, which is con- 
tained between the sides of the casing and the rotor, is 
compressed by the reéntering water and forced out by 
way of the outlet ports. 

The single-stage pump is now perfected and is adapted 
to work requiring vacuums of not higher than 20 in., or 
for pressures not exceeding 15 lb. per sq.in. Where pres- 


*Matter on air pumps for high duty was published in the 
following issues of “Eng. News”: Aug. 19, 1909; Nov. 7, 1912, 
and Sept. 11, 1913. 
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sures of from 15 to 30 lb. are necessary, e.g., in medi 
pressure Caisson work, two pumps can be arrange 
tandem, the outlet of one pump delivering to the ; 
of the other; thus making air available from the 
at pressures up to 15 Ib. and from the second at 1: 
30 Ib. Priming centrifugal pumps is another applica: 
for the new pump, which quickly draws the air from 
suction pipe of the centrifugal pump, while a floo: 
water coming over into the vacuum pump at the end 
the priming operation, has no detrimental effect. 

The Nash Engineering Co., of South Norwalk, Co 
manufactures at the present time, six sizes of th 
pumps. For vacuum work their capacities range fr 
30 to 450 cu.ft. of air per min., with correspond 
speeds of 1150 to 430 r.p.m. As air compressors, 1 
handle from 30 to 500 cu.ft. of free air per min., 
speeds of 1400 to 500 r.p.m. 


at 


oe 
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Comparison of Panama and Croton 
Rainfall, Runoff and Evaporation 
Data 


We reproduce on this page, with corrections, a diagram 
which appeared in our issue of Oct. 2, 1913, comparing 
rainfall, runoff and evaporation for long periods at Colon, 
Panama, and in the Croton drainage area, New York 
City. The Colon data represent conditions at the At- 
lantic end of the Isthmus in the vicinity of the Brazoo 
Brook reservoir. In the diagram published in the issue 
named the lettering which denoted the runoff and evap- 
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COMPARISON OF RAINFALL, RUNoFF AND EVAPORATION 
AT CoLon, PANAMA, AND ON THE CROTON 
WATERSHED, New York 


(Reprinted with corrections from p. 651 of “En- 
gineering News” of Oct. 2, 1913.) 
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were transposed. The diagram appeared in an 

on Panama Water-Supplies, by Arthur T. Nab- 
and the transposition was due to an error in the 
luction of the diagram submitted by Mr. Nabstedt. 
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_ System for Storing and Handling 
Inflammable Liquids 


e storing and handling of volatile, highly inflam- 
le liquids, ¢.g., gasoline, naphtha, ether, alcohol, ete., 
the Martini & Hiineke safety system, has been known 
Kurope for the past eight years. This system is 
med to prevent ignition of the liquid in the storage 
iks and also its escape in case of a break or leak in 

ie distributing pipes. 
Throughout the apparatus in which the liquid is stored 
handled, air is replaced by an inert gas, e.g., carbon 
ioxide. The gas serves as a protective agent and its 
ressure determines the movement of the liquid. All the 
pes and valves are jacketed and the space thus formed 
filled with the gas so that circulation of the liquid 
can occur only when the system is absolutely free from 
[f a leak occurs in the inner shell the pressure is 
equalized, While if the outer is ruptured the pressure 
drops to that of the atmosphere. In either case the liquid 
in the distributing system returns to the storage tank by 
eravity. This is evident from the fact that the cireu- 
lation is dependent upon the gas pressure, which would 
disappear in the event of a leak. Hence, under such. cir- 
cumstances, the 
liquid will remain in 
the reservoir, 
there is no danger of 


if aks. 


where 


explosion. The meth- 
od of jacketing the 
pipe is 
Fig. 1. 

The general prin- 
ciple of the apparatus 
is shown in Fig. 2. 
A heavy sheet-metal 
storage tank is buried in the ground, inlet and outlet 
valves are provided as is also a cylinder of compressed 
gas for protecting the liquid and forcing it through the 
piping system. 

In the operation of charging, the storage tank is first 
filled with inert gas, then conveyed to the drum of  in- 
flammable liquid, and the latter siphoned through a 
valve into the tank. Another valve allows gas from the 
storage tank to replace the liquid in the drum as the 
latter runs out. To draw the liquid from the storage 
tank the lever of the discharge valve is pressed ; the liquid 
immediately rises through the jacketed pipe owing to the 
inert gas pressure in the storage tank. 

Explosions sometimes resuft from the small quantity 
of liquid left on the walls ef the drum volatilizing and 
combining with air. 


shown in 





Fic. 1. 


PIPE. 
filled 


JACKETED 
(In operation the 
with an 


ie jacket is 
Inert gas.) 


The filling of the drum with a non- 
combustible gas prevents such an accident. As a further 
protection, an «enti-diffuser (Fig. 3), operating on the 
principle of the Davy safety lamp as used in mining, is 
attached to the end of each pipe which enters the storage 
tank. The upper part is filled with wire gauze which ad- 
mits the passage of either a liquid or a gas, but not of a 
flame. 
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Fic. 2. A Typrtcat INSTALLATION FOR STORING AND 
HANDLING INFLAMMABLE LIQUIDS BY THI 
Martini-HtENEKE SYSTEM 
For small installations carbon dioxide gas is com- 


monly used. This is readily obtainable, in cylinders con- 
taining from 20 to 50 |b. each. For large plants a special 
generator is provided which produces gas at the min- 
imum cost. 

This system is about to be produced in the United 
States, a company having been formed for that purpose. 
The extent to which this system is believed 
in abroad may be appreciated from an ex- 
tract from the Police Fire Or- 
dinances of Berlin, Germany, Nov. 15, 
1909, See. 4: | 


Revised 


“Benzine is to be stored 
the Martini & 
Hueneke system, other systems being al- 
lowed only if it can be shown that they 
afford the same protection.” 


and distributed by 


The “Imperator” is equipped with this 
system as are more than 40 ships in the 
German navy. An idea of the diversity 
of application of this method may be had 
from the following classified list of instal: 
lations in Germany: hangars for aircraft; 


12: mining, 121; garages, 262; 





Fie. 3. THE 
AntI-D1r- 
FUSER 


wholesale 
rubber, varnish and oil- 
municipal plants, 34. In all, there 
are over 3000 installations of this system in Europe. 


drug houses, 11; 
cloth factories, 39; 


33 

Uniform Test Bars for Cast 
Foundrymen’s 
American Society for 
specifications for Cast 


Iron—‘Some time ago the 
working conjointly with the 
Testing Materials, adopted a set of 
Iron and tron You are all 
doubtless familiar with the ‘Arbitration Bar,’ so called, which 
forms the basis of this set of specifications. The adoption of 
this bar (1% in. dry tested 
transversely on apart) in country has 
other bars in 


Association, 


Castings. 


sand, and 


this 
prevalence of 


round, cast on end in 
supports 12 in. 
slow, owing to the 
foundries, the information gained from 
sired to throw away. Nevertheless this 14-in. diameter bar 
—though in different lengths—has now been adopted by most 
of the cast-iron producing nations of the world. If there are 
any objections to its use 
thrashed out and settled; but 

bar should appear in at least a 


been very 


which it is not de- 


here, these should be 
this or some other acceptable 
majority of all 
tions used for would urge the mem- 
bers of this association to bring this bar into their specifica- 
tions wherever possible, so that a good start 
specifications made.’—R. S. 
Wis., in a paper before the American 
tion, Oct. 15, 1913. 


serious 


the specifica- 
gray-iron castings. I 
toward uniform 
McPherran, Milwaukee, 
Foundrymen’s Associa- 


may be 
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Report of British Experts on a New 
Water-Supply for Ottawa, Ont. 


A gravity water-supply for Ottawa, Ont., at an esti- 
mated cost of $7,985,000, has been recommended by Sir 
\lexander Binnie, consulting engineer, of London, Eng- 
land, and formerly chief engineer of the London County 
Council, and the recommendation has been indorsed as to 
quality by Dr. A. C. Houston, chemist and water examiner 
of the Metropolitan Water Board of London. 

The supply as proposed would be brought from. the 
(ratineau Lakes through some 44 miles of 54-in. welded 
steel pipe to a 354,000,000 U.S. 
Chelsea, from which two 51-in. steel supply mains, each 
about six miles long, would lead into the city. A dam 
at one of the Jakes would raise the level of three of the 
570 tt. mean 
an increase in depth of 40 ft. in the largest lake in the 
A tunnel from one of these lakes to a fourth one 
would direct the waters of the three lakes from the north 
to the south and into the fourth lake, raising its level 
to 570 ft. also. The service reservoir would have a normal 
water level of 445 ft. above datum, which would give 
a static pressure of 118 Ib. at the present pumping station 
in the city and of 81 Ib. on Parliament Hill. The water 
is considered to be of so high a quality as never to need 
filtration, provided proper steps are taken to prevent 
human pollution—the present population being 135 on 
150 sq.mi. of drainage area. The water is also described 
by Dr. Houston as very soft and remarkably colorless and 


gal. service reservoir at 


lakes to elev. above datum, which would 


Sserles. 


generally very clear. 

Aside from the fact that Ottawa went to England for 
advice, particular interest attaches to the report just out- 
lined beeause of the two water-borne epidemics of typhoid 
fever at Ottawa* attributed to leaks in the pipes leading 
from the Ottawa River intake to the pumping station 
and also because of the rejection by popular vote of two 
successive plans for a new water supply recommended by 
Allen Hazen.+ 

The people of Toronto having voted down two water- 
supply plans proposed by an American engineer and 
indorsed, as we understand, by their city officials, sent to 
Kneland for advisers. In February, 1913, Messrs. Binnie 
and Houston arrived, and on the tenth of the same month 
they handed in a report (said to have been written on a 
single sheet of foolscap, and to have “cost a pretty penny” ) 
advising that the Ottawa River be abandoned for a supply 
from a series of lakes 40 to 50 miles north of Ottawa, 
lying between the Gatineau and Lievre Rivers. 

Surveys were necessary before anything more than a 
guess at the nature of the new supply works could be 


. 


made. Arrangements were effected for having these 
made by the Dominion government, under the direc- 
tion of “Mr. Legg.” sent from England on April 18, 


*See “Eng. News,” Mar. 23, 1911, for special report to this 
journal on the 1911 outbreak and Aug. 8 (p. 273) and Oct. 24 
(p. 792), 1912, for notes on the 1912 outbreak. 


‘See “Eng. News,” Nov. 10, 1910 (p. 521) for note on re- 
port made by Allen Hazen on the cost and relative merits of 
an untreated gravity supply from Lake McGregor, and a 
filtered and pumped supply from the Ottawa River.  Evi- 
dently Mr. Hazen favored the gravity supply. In “Eng. News” 


of Dee. 7, 1911 (p. 693), there was briefly noted a report by 
Mr. Hazen, Chas. H. Keefer, Dr. Charles Hodgetts, of the 
Canadian Conservation Commission, and John W. M. Me- 
Cullough, Provincial Health Officer of Ontario. All but Mr. 
Keefer joined in recommending the McGregor Lake supply. 
In our issue of Aug. 21, 1913, we commented editorially on 
w:iter-supply happenings at Ottawa under the heading “On 


Self-Appointed and Popularly-Elected Municipal Experts.” 
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1913, by Mr. Binmie. Mr. Legg spent six mon 
on the work. Mr. Binnie was to have returned 


Ottawa, but the amputation of a leg in July m: 
this impossible, so in his place his son, W. J. E. Bin: 
accompanied by W. R. Tickell (both described by 
elder Binnie as water-works engineers of great exp 
ence) arrived in Ottawa on Aug. 29. From the inforn 
tion gathered and sent to London by these engineers, 
appears that the elder Binnie prepared his report—a 
stracted at length in the Ottawa Free Press of Oct. 
1913, accompanied by a message to the city council fr 
J. A. Ellis, Mayor, recommending the adoption of ¢| 
Binnie plan. 

Naturally enough, Mr. Binnie thinks Ottawa’s wat 
consumption of 210 U.S. gal. per capita per day (allow 
Ing 614% pump slippage) is excessive. He states thai 
this is six times the consumption of London, and that 
his opinion not more than some 75 U.S. gal. per da 
is actually used, the remainder being “wasted by leaky 
pipes and house fittings.” 
on 120 U.S. gal. per capita per day, and urges the city 
to “use every effort to bring down the consumption to 
a reasonable figure,” so a supply of 25,000,000 Imp. gal. 
a day (30,000,000 U.S. gal.) will supply 250,000 people, 
and thus postpone the time when it will be necessary to 
augment the supply. At the same time, writing from 
an experience over 50 years, he realizes the difficulty 


He bases his supply estimates 


of curtailing waste in the case of a new gravity supply. 

The main sources of the proposed new supply are 
Thirty-One Mile and Pemichangaw lakes, with a drainage 
area of about 150 sq.mi. There are no rain gages in this 
drainage area, and for the two gages 25 miles south, Mr. 
Binnie was able to get the records of only one, and that 
was not established until May, 1911. Without going into 
details regarding the meager rainfall data available and 
the even more scanty runoff data for adjacent territory. 
only, it may be said that Mr, Binnie’s estimate of the 
yield from his proposed source of supply is based on a 
runoff of 13.5 in. for the three driest consecutive years, 
which would give 81,000,000 Imp. gal., or about 97,000,- 
000 U.S. gal. per day, “ample to meet the requirements 
of 750,000 people.” 

Besides the two lakes named, there are two small ones 
essential to this scheme, Mitchell at the north of the 
chain of four lakes, and Long at the south. Mitchell is 
the lowest of the four, and through it water from the two 
large intermediate lakes flows northward. Long Lake 
is the highest of the four, its waters flow southward, and 
it is the head of the proposed aqueduct. Beginning at 
the north, Mitchell Lake has an area of 0.7 sq.mi., and its 
water surface in September, 1913, was at elev. 523 ft. 
above datum; next on the south comes Thirtv-One Mile 
Lake, with a length of 18 mi. and a water surface of 15 
sq.mi., at elev. 530; still farther south is Lake Pemichan- 
gaw, with a length of some 5 mi. and a water surface of 
6 sq.mi. at elev. 552 during the past summer; at the ex- 
treme south is Long Lake, some 114 mi. in length, only 
0.25 sq.mi. in area, at elev. 561 ft. In the language of 
the report: 

It is proposed to tunnel through the ridge between Pe 
michangaw and Long Lake, and by means of a dam at th 
outlet of Mitchell Lake to bring the lakes all to one level! 
namely 570 ft. above datum, and to start the aqueduct t: 
Ottawa from the south end of Long Lake, This would mean 


raising Mitchell Lake 47 ft., Thirty-One Mile Lake, 40 ft and 
Pemichangaw Lake, 18 ft. 





vel of Long Lake would be raised, we understand, 
it from Lake Pemichangaw through the pro- 

unnel. 
ie 57%0-ft. level it is assumed, in the absence of 
e surveys, that the four lakes will have a total area 
«mi. On this basis, 1 ft. of water depth would 
(00,000,000 Imp. gal. of storage and 41% ft. depth 
vive water enough for 75,000,000 Imp. gal. a das 

e year. 
arrow, rocky gorge at the outlet of Lake Mitchell 
- ‘an admirable site for a dam,” which would re- 

only 9100 eu.yd. of masonry. 

ause of its large area it would take -five or six 
- for Thirtv-One Mile Lake to fill to the level of 
Pemichangaw, and 10 to 12 years for it to reach its final 
On this Lake Pemichangaw 
e would be available as a water supply for some years 


level. account, 


osed 
«come. Accordingly, the leaky wooden dam across the 

rt stream connecting this lake with Thirty-One Mile 
Lake would be replaced with a water-tight dam. Pemi- 
changaw and Long lakes together have a drainage area of 

nit 4144sq.mi., which with 131% in. runoff would yield 
22,500,000 Imp. gal. a day, a quantity which would be 
ample for many years. This, however, will be below the 
»roposed capacity of the first supply main, which is 
25,000,000 Imp. gal. per day. 
mates include the cost of the dam at the outlet to Mitchell 
Lake, and it is urged that this dam be built at once, so as 

provide for filling Thirtv-One Mile Lake to the level 
of Lake Pemichangaw, thus giving the full 81,000,000 
Imp. gal. per day storage capacity as soon as possible— 
or, theoretically, 10 or 12 years hence. 


On this account the esti- 


The tunnel to conduct water from Lake Pemichangaw 
into Long Lake, through the height of land separating 
the two drainage areas, would be 3000 ft. long and “about 
i ft. internal diameter, so as to permit of the whole avail- 
able yield, namely, 81,000,000 Imp. gal. per day, being 
passed through into Long Lake without appreciable loss 
of head.” The proposed level for the tunnel invert is at 
cley. 546, or 6 ft. below the present level of Pemichangaw 
Lake and 24 ft. below its proposed 570-ft. level. For- 
tunately, Long Lake is shallow at its north end, while 
just bevond its south end its outlet falls some 50 or 60 ft. 
short distance. By “short cutting” 
through the barrier at the south end, Long Lake can be 
drawn down 20 or 30 ft., thus enabling the tunnel between 
Long and Pemichangaw lakes to be readily drained dur- 
ing construction. 


in a means of a 


The proposed outlet works from Long Lake to the aque- 
duct would include a “straining tower” about 50 ft. high, 
High- 
pressure water to wash the screens would be supplied by 
«0 pump driven by a turbine located at the foot of the 
rapids in the outlet of the lake. 

The 54-in. welded steel pipe line would he 235,000 ft. 
r some 44 miles in length, made from ¢-in. plates. 
‘or the protection of the outer surface of the conduit in 


in which there would be copper gauze screens. 


‘wampy ground, the estimates include an allowance for 
urrounding the pipe with “tarred hessian or jute.” The 
‘stimates all provide for laying the pipe with its bottom 
to 9 ft. below the ground surface, as a precaution 
gainst freezing. 
The 295,000,000 Imp. gal. service reservoir near the 


city would provide 12 days’ 





storage; would have an area 
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of 54 acres; would have “a flat bottom surrounded by 
hills’; and would have its bottom stripped. 

The two 51-in. supply mains from the service reservoi! 
to the city are calculated to supply (1) a maximum per 
capita consumption of 150 Imp. gal. per day (allowing 
10 gal. for “unavoidable waste”) and (2) 25 fire streams 
equivalent to 36 Imp. gal. per capita per day. 

For crossing the Ottawa River and the tail-race canal 
from the present pumping station, Mr. Binnie proposes 
to support the two 51-in. mains on one suspension bridge 
of 500 ft. span, and on another of 300 ft. span and on 
box girders of 80 ft. and of 120 ft. span. He strongly 
advocates bridges rather than laying the pipes on the 
river bottom, because on the river bottom they could be 
inspected and maintained only with difficulty. A tunnel 
beneath the river was considered. and was given up because 
of probable leakage into it through seams in the rock. Sus- 
pension bridges were selected for the long spans because 
they “can be made light and elegant in design at a 
smaller cost than any other form of bridges for these 
spans.” 

The estimated cost of the works outlined is summarized 
in the report as follows: 

HEAD WORKS 
Dam at outlet of Mitchell’s Lake to raise water surface to 570 ft 
Clearing and burning area to be submerged..... 


Tunnel between Pemichangaw and Long Lake, including shafts, ete., 
—3000 lin.ft. 


$130,180 
128,000 


119,630 


Outlet works at Long Lake—straining tower, ete........... 43,660 
Smaller works about lakes, including subsidiary dams at depressions 

in height of land, temporary works at Pemichangaw, dowering and 

clearing Long Lake, ete. 72,000 


AQUEDUCT TO SERVICE RESERVOIR 


54-in. steel main, y% in. thick between outlet tower and service reser- 
voir—235,000 lin.ft....... 1,314,080 

Bridge on Gatineau River. . 30,000 

Various smaller stream crossings and culverts. 110,000 


SERVICE RESERVOIR 


Dams 2. 212,150 
Clearing and stripping site 21,460 
Inlet and outlet works. ; 26.600 
AQUEDUCT SERVICE RESERVOIR TO CITY 

51-in. steel main, 7 in. thick between service reservoir and city—two 

lines of pipe each 32,000 lin.ft oe 1,101, 12¢ 
Various smaller stream crossings, culverts, ete.. 20,000 
Bridge across the Ottawa River 180,000 


6,508,881 
976,326 


Total for works 
Add 15°; for engineering and contingencies 


7,485,200 


Land, lakes Compensation and wayleaves 500,000) 


Total estimate $7,985,200 

Mr. Binnie thinks that three working seasons would 
be required to lay the pipe and build the various strue 
tures. 
maintenance of the finished system at $15,000 a vear. 


He estimates the annual “working expenses” o1 


As can be seen, the operating expenses would be in- 
significant compared with the interest and sinking funda 
These would be $412,400, making a total yearly 
charge of $427,400 for a gravity water supply of 81,000,- 
000 Imp. gal., or 97,000,000 U.S. 


charges. 


about gal. a day 
brought as far as the service reservoir, with supply mains 
from there to the city capable of supplying water at the 
rate of 46,500,000 Imp. gal. per day, the estimated max- 
imum water consumption—the average for some vears be- 
ing assumed as 25,000,000 Imp. gal. per day. 

The heavy burden of $427,400 a vear would be relieved, 
Mayor Ellis states, by a new or additional annual con- 
tribution of $85,000 a year from the Dominion Govern- 
ment (Ottawa being the capital city) and by a saving of 
$80,000 a year pumping expenses. To this there might 
be added, in making comparison with other water-suppl: 
projects, the saving effected on the assumption that fil 
tration would be unnecessary. 
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The proposed scheme has been adopted by the City 
Council and will be carried out, provided it receives the 
~ approval of the Dominion Government. In adopting the 
: retain Sir Alexander 


to furnish his own engi- 


voted to 
of SLO0.000, he 


scheme the Council also 
Binnie at a tee 
neers and Inspectors. 
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Sloughing Off of the Mississippt Levee 
at Helena, Ark.* 


On Aug. 23 a section of what is probably one of the 


levees in the Mississippi Valley, protecting the 


largest 
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Iil., at the foot of the famous Crowley’s Ridge, a 





of large hills running north from Helena to St. | 
Mo. At Helena the river is about 34 mile fro) 
bluffs. The present levee in front of the city was 


by the municipality some 20 years ago and has 
maintained and reconstructed from time to time } 
city under the advice and general supervision of t! 
gineers of the Mississippi River Commission. 

The location of the levee in relation to the ¢ii 
Helena is shown in the map, Fig. 2. The city is sit 
on the west bank of the river, some four miles below ‘ 
ter’s Point, Miss., where the river makes a sharp be: 
the west, so that the full force of the current is defl 
against the Helena bank in the lower part of the 
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Fig. 1. Typican Borinas, 
LEVEE Site, HELENA, ARK. 


Fia. 2. 


Without warning slid transversely some 30 to 60 ft. to- 
ward the river. On Sept. 11, 19 days later, a second 
slough occurred of about equal size, which partially erip- 
pled some sawmills on the levee which depended on tram- 
ways to the river for their log supply. In the early part 
of October a cave-in of immense proportions in the ad- 
Smaller 
cave-ins had occurred every week or two in the interval. 
The accompanying illustrations give some idea of the 
size and extent of these breaks. 

The city of Helena is situated 306 miles below Cairo, 


joining part of the levee made itself apparent. 


and data on 


Miller St., 


*Photographs recent break from C. V. V. 
Turner, 221 


Helena, Ark. 








Fic. 3. 


Mar oF THE Mississiper River 


At HELENA, 
ArkK., SHOWING REVETMENT WorK 


At the time of the first slough the river-gage reading at 
Helena was 4 ft., which is the lowest it had been for sey- 
eral years. The same levee successfully withstood a gage 
height of 551% ft. during the flood of last spring. 
Sloughing off and caving-in of the banks at this point 
of the river was an early experience and has received the 
attention of the government engineers for the past quar- 
ter of a century. The bank protection* here consists o! 
1140 ft. of continuous mattress revetment, with stone 
paving up to the 23-ft. stage of the river, built in 1889 
and 1899; followed on the downstream end by a system 
of four main submerged spur dikes built in 1889 and inter- 


*Mississippi River Report, 1903. 


GENERAL VIEW OF RECENT SLOUGHING OFF OF THE MissIssipp1 River LEVEE AT HELENA, ARK. 
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to dikes built in,1898, thus protecting 1180 ft. of 

The intervals between the dikes, except the lower 

ave mattress revetments extending to slightly above 

y-water stage, but the banks above these revetments 

it protected. Below the dikes is 2580 ft. of con- 

ss revetment built in 1896 and 1898, consisting of 

© mattresses* and stone paving extending to the 

stage, and in some places to a higher stage. The 

length of protection is 4900 ft. This revetment has 

repaired from time to time so that at present there 

out 3500 ft. of bank protected by continuous revet- 

t and 1400 ft. protected by submerged spur dikes 
Fig. 2). 

he levee is close to the top of the river bank along 

rly all the revetment. At the dikes it approaches to 

‘in 30 ft., and below the dikes the levee is so close to 

.yiver that for nearly 1000 ft. the toe of the levee and 
the top of the river bank practically coincide. 

For several years prior to 1901 there was a slight set- 
‘ling of the revetted bank. This increased considerably 
during low water of that year and the condition of the 
bank remained about the same after the low stage of 
1902, Where the banks were not revetted there was a 
continuation of pocket cave-ins. Much seepage water was 
discharged from the bank at these cave-ins. Between 
dikes 4 and 6, a distance of 1600 ft., there had been al- 
most continual settling, indicated by a persistant crack 
which extended along the 25-ft. contour. The amount 
of settling in many cases was fully 5 ft. The character 
of the settling (prior to 1903), the fact that the bank 
below low water was undisturbed, and the flow of the 
seepage Water in the cave-ins, indicated that the seepage 
water was the cause of the trouble.+ 

Ditches were subsequently dug in the levee to drain off 
the seepage water. The scheme was to cut into the bank 
a series of lateral drain ditches and fil! them with brush 
in the bottom and riprap stone above; the ditches to 
start near low water and have a rather flat grade to the 
fault line. Work was begun on these in 1903, but the 
scheme was never fully carried out for want of sufficient 
appropriations. A drainage canal was also dug in the 
rear of and parallel to the levee. 

In 1903, when low water occurred, more bad slides de- 
veloped and a further investigation was conducted by the 
Mississippi Commission engineers, under Capt. E. W. 
Van C. Lucas, Engineer of the First, Second and Third 
Districts. The engineer in charge at Helena was W. M. 
The slide in December of this year (1903) oc- 
curred when the river was at a 3-ft. stage. The settled 
area covered in its entirety the same in which a similar 
settling had occurred in October, 1889, before the revet- 
ment had been placed, and is practically the same area 
which has recer.tly failed (1913). The revetment in each 
instance has not apparently been seriously affected. 

After the sloughing off of the levee ten years ago, but 
a small sum was available for permanent repair work 
and this was expended to revet two deep pocket cave-ins 
between dikes 2 and 3 with mattresses from the bank to 
overlapthe channel mattresses, to build up across each 
pocket’ a ‘erib dike to reduce eddy action, and to place 
brush drains in the face of the levee where it was deemed 
necessary to remove seepage water and prevent further 


Rees, 





_ *For a description of these revetments see 
News,” Oct. 31, 1901, p. 322. 


*Mississippi River Commission 


“Engineering 


Report, 1903. 
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sloughing. A part of the sum available was also ex- 
pended to make borings along the top of the bank of suf- 
ficient depth to determine the character and thickness of 
the stratifications through which the seepage water 
came.* 

In all, 14 holes were bored, ranging in depth from 50.5 
to 121 ft., aggregating 1052 ft. Two typical borings are 
shown in Fig. 1. Eleven of these bore holes were out- 
side the levee, close to and, in some cases, on the set- 


tled bank. Three borings were made inside the levee 
*Mississippi River Commission Report, 1904. 





Fig. 4. 


OcToBer Cave-In, Mississippr River LevEE, 
HeLENA, ArRK., LookInG Nortu 
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Views oF SLouGH IN Misstsstppt Lever at Hetena, Ark., Wuicn INvoLvep 1,500,000 


Cu. Yp. oF EARTH 


and some distance back. They all showed, in general, 
that the materials above the low-water line are blue muds 
or clays, mixed more or less with sand, usually some- 
what coarser near the bottom, decidedly water bearing, 
and in some places “quick,” and that this rests upon a 
hard brown clay, practically impervious, with its top from 
36 to 39 ft. below the zero stage of the river. One hole 


bored through this brown clay showed a thickness of over 
0: ft.* 


Soundings made in the river showed that on the bottom 


the sand 
to 2a’ Tt. 


stratum outcrops in the river bed from 150 


from the zero contour, the channel mattresses 


‘Mississippi River Commission Report for 1904. 


Fras. S ann 9. 


VIEWS SHOWING THE DEPTIL OF 


barely covering it in some places. The conclusion draw 
by Engineer Rees at this time (1904) was that any r 
taining work designed to prevent a sloughing off of the 
superimposed material would have to be placed far ou 
in the river. At this time Mr. Rees reported that al- 
though the revetment had settled in some places it ap- 
peared as a whole to be fairly effective : especially Was 
this the case with the fascine mattresses, where no breaks 
had been caused by high-water attacks. Between the dikes 
the revetment was never completed to the top of the 
bank. 

There appears to have been no important sloughs after 
that of 1905 was repaired until five vears later, in Oc- 
tober, 1908. when an extensive slip occurred taking out 


BREAK IN Lever, Hetena, Ark, 
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500 ft. of levee; but so far as could be ascertained 
mage was done the revetment. A small but unim- 
at fault developed during 1909-1910, but little or 
rk was done to permanently remedy the defects of 
vee. 
-h in brief is the history of this particular levee as 
acted from the Mississippi River Commission Re- 
1900-1912, inclusive; which shows that while the 
structure has successfully withstood the effect of 
's and current, it has almost invariably failed in times 


xtraordinarily low water. , 
he present slough shown in Figs. 3 to 9, occurred 0 
actically the same location as the three previous large 
aks in 1889, 1903 and 1908. This break has a total 

eneth of approximately 1000 ft., portions of which oc- 
red in sections which had not been protected by re- 
etment, and in some much as 300 ft. back 
“om the river bank. A part of the levee which has just 
‘niled is an entirely new section built in 1908, 100 ft. in 
he rear of the section which failed at that time. It is 
said that at the time of the 1908 cave-in the government 
neineers suggested a loop levee. some distance behind the 


Cases as 
T 


failed portion, which would have thrown 200 acres or 
more of the mill property on the river front on the river 
side of the levee, but that the city was then unwilling to 
abandon the protection of this property. 

The present slough includes the movement of probably 
over 1,500,000 cu.yd. of earth. It is intended to repair 
this breach in the levee with fresh earth brought from 
the hills, until after the coming high water has subsided, 
when it is proposed to construct a new levee through the 
mill district, leaving outside of the levee the area in which 
the present slough has occurred. The contract for the 
repair work has been let to the Harmon & Thomas Con- 
struction Co., of St. Louis, Mo., at a cost of 26c. per cu. 
vd., Which will bring the entire expense close to half a 
initlion dollars. 


2 
“e 


Some General Principles Applicable to 
Public Construction Contracts 


The American Society of Engineering Contractors has 
a General Committee on Contracts, with W. B. Bamford 
as chairman, and several subcommittees. The subcom- 
mittee on Public Construction Contracts, of which Wm. 
B. King is chairman and sole member, submitted a brief 
report some months ago which consisted mostly of a state- 
ment of general principles. Through the courtesy of J. 
R. Wemlinger, secretary of the Society (11 Broadway, 
New York City), we are enabled to reprint these princi- 
ples, as follows: 

1. Your committee thinks it 


impossible to submit a com- 


plete form to cover all phases of all engineering contracts, 
but a work of much value can be done by adopting some 
seneral principles and formulating them so that they may 


be made a part of substantially every contract. 

2. Every condition of whatsoever character by which the 
parties are to be bound should be submitted to bidders as a 
part of the specifications on which they bid. The contract 
to be signed should be annexe? to the specifications. In this 
way the bidder is not likely to be surprised by new condi- 
tions appearing in the contract submitted for his signature 
alter his bid is made and accepted. 

3. The greatest vice of contracts is uncertainty. In adopt- 
ing any form of contract or specifications, every effort should 


be made to secure exactness of definition of the rights and 
duties of both parties. 
4. Recognizing the impossibility of foreseeing every 


emergency, some authority must be devised for the determina- 
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tion of either 
ambiguities in the contract. 

5. The first requisite to 
work may proceed. 
questions shall be 
on the work, 

6. But, while the engineer is the best fitted person to 
reach a prompt decision, his relation to the owner unfits him 
for an impartial decision. There 
provision for an appeal to an 
settlement of all disputes by it. 


unexpected physical conditions or unforeseen 


this is promptness, so that the 
This doubtless requires that all disputed 
primarily settled by the 


engineer present 


must, 
impartial 


therefore, be 
tribunal, and 


some 


final 


7. Disputes should, as far as possible, be settled as the 
contract progresses, so that the parties can know how they 
stand. To this end, all matters of dispute should be reduced 


promptly to writing and all 
cisions should be promptly 

8. Each party should 
own share of the contract. 


appeals from the 
taken. 
assume 


engineer’s de- 


full responsibility for his 

9. This involves the assumption by the owner of respon- 
sibility for the local conditions and for the borings or other 
explorations of the site. The contractor should bid on guar- 
anteed local cond‘tions, with an increase or reduction of price 
for variations from these. The locality belongs to the owner 
and the contractor should not be obliged to gamble on it. 

10. The principle also requires that a contract should not 
both provide the exact details of construction and guarantee 
the result. If the contractor is to do the 
exact plans furnished him by the the owner should 
take the responsibility for the result. If the contractor guar- 
antees the result, he should be free to adopt his own methods 
of construction. 


work according to 
owner, 


11. The contractor, especially when bound by a time limit, 
should be given the utmost freedom as to the order 
manner of doing the prescribed work. 

12, Definite provision should be made for the assertion in 
writing of demands made by either party varying from the 
normal contract price. The contractor should give prompt 
notice of a claim for extras and the owner of a claim for a 
decrease or for the assessment of damages. 

13. Some rule should be prescribed for the owner's protec- 
tion in case of delay on the contractor’s part, either by a 
right to annul the contract, or to take over the work in whole 
or in part, or to deduct actual or liquidated damages. The 
subject is one of great difficulty and needs most careful con- 
sideration. 

14. The contractor should be protected from loss by delay 
of the owner or the owner's 
made for settling 


and 


other contractors and provision 
without suit, where 

15. What is the proper amount of retained percentages? 
What should be the maximum part of the contract price to 
be retained until final payment? Differences of opinion should 
be adjusted and a rule adopted. 

16. Material men insist that the contract bond should pro- 
vide for payment for materials 
greater security to the material men and consequently lower 
prices. But it is an unnecessary cost to contractors of estab- 
lished credit. This subject needs the views of both sides. 

17. Some contractors and engineers maintain that the con- 
tract conditions should be as brief as possible. Your com- 
mittee believes that all subjects which experience has shown 
may produce conflict should be definitely of by the 
provisions fixed in the contract, even if this extends its length. 

18. After every effort has been made to avoid all uncer- 
tainty in the contract and to settle 


such losses, possible 


uniform 


and labor. This leads to 


disposed 


disputes as they arise, 
some honest differences of opinion as to the rights of the 
parties may persist to the end of the contract. The final 
settlement of uncontested matter should be made without 


prejudice to the right 
claims in the courts. 


of the contractor to recover disputed 
It has, unfortunately, become too com- 


mon to declare that on final payment the contractor shall 
sign a release of all claims arising out of the contract. This 
is a one-sided and dishonest provision. When payment is 


earned by a fulfillment of the contract, it ought not to be 
denied because the contractor believes that he is entitled to 
more, nor should he be forced by necessity to waive 
to the courts to correct wrongs done him in the course of the 


contract. 


access 


o 
ve 


An Acid-Proof Mine Pump is about to be placed upon the 
market by its inventor, George Robinson, of Murvay, Ohio. Ac- 
cording to “Coal Age,” of Oct. 18, practically the only metal 
exposed to the mine water is the plunger; the cylinders, valve 
ehests and valves are made of wood. Wherever the wood is 


subject to pressure it is given outside reinforcement. To pre- 
vent the valves from spliting, heavy bands of cast iron, 
which are not allowed to touch the valve seats, are placed 


around the edges. This pump, which is claimed to have been 
in operation for 28 months in an Ohio coal mine, with re- 
pairs amounting to 85c., has a capacity of 250 gal. per min- 
ute, to work against a 600-ft. head. 
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New Pontoon Bridge over the Golden special interest as indicating how a difficult trati 


Horn at Constantinople 


A hew 


pontoon 
Horn at Constantinople last year. 


By F. C. 


bridge 


CoLEMAN* 


Was 


built 


the Golden 


acTOss 


The structure is of 


*Central Station Hotel, Newcastle, England. 
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lem which is vital to the business interest of the 
capital has been solved. The structure (see Fig. 
2) replaces an earlier pontoon bridge on the s: 
built about forty years ago; the latter in turn mi 
replaced numerous prior wooden structures. 

At the site of the new bridge (Fig. 5), the 
Horn is about 1500 ft. wide. The river banks 
serve a very large railway and shipping trade. ‘J 
minal of the Oriental Ry. is at no great distan 
the Stambul end of the bridge. About half a: ) 
the Golden Horn there is another bridge, but this 
used on account of its unfavorable approaches, that 
almost the whole of the considerable cross-rive: 
is tributary to the new bridge. 

When the scheme of renewing the pontoon 
was under consideration the imagination of the pu 
Constantinople knew no bounds. The Eastern mii 


formed its own conception as to what the new |ridge 
should be: a single-span bridge built sufficiently high to 


accommodate ship traffic, and provided with elevators, 
moving platforms, etc. Various other equally impossible 
schemes were proposed, the money question generally 
being left out of account. However, the technical adyis- 
ors of the Turkish Government planned the matter ny 
sanely, and finally determined upon a pontoon bridze as 
meeting the requirements in the best and most economical 
way. 

The river bank being low, it was desirable to keep the 
grade on the structure as flat as possible, and this was 
one of the controlling considerations in selecting the de- 
sign. There was also need of providing wharfage for 4 
multitude of small passenger boats. The old plan of 
mooring boats directly to the bridge and using the bridge 
as a landing stage could be retained by making the new 


es 
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pontoon structure. The old bridge had not 
o be any serious obstruction to river traffic be- 
inner and outer harbor, and therefore it was 
dered advisable to incur any great extra expense 
tute river traffic by constructing a bridge of 
type. 
conditions supported these arguments for the 
The 
and expense of constructing piers or tunnels 
judged from the fact that the depth of water is 
‘mately 120 ft. and that the subsoil is silt on 
nks to considerable depth. There is practically 
the maximum change in water level being 1 ft. 
< chiefly due to the wind in the Sea of Marmora. 
herewith, gives a plan of the 
In the flanking portions of the bridge 
ontoons are generally placed longitudinally, one on 
edge of the structure, and carry trusses spanning 
ersely of the bridge, on which the floor rests. The 
le or draw section of the bridge has transverse pon- 
toous Which leave two boatways. A view of the fram- 
inder the draw section is given in Fig. 4. 


structure as against other types of bridge. 


drawing, Fig. 6, 


structure, 


he bridge is 82 ft. wide between railings, comprising 

\j-ft. roadway and two 18-ft. footways. Its length 
between abutments is 1530 ft. The draw has a length of 
205 ft., but when it is closed there are two navigation 
openings between its pontoons, each 39 ft. wide, with 
li!4 ft. clearance height. The longitudinal profile of 
the floor is parabolic, and its maximum gradient, at the 
is about 4%. The flooring of the bridge rests on 
steel troughing carried on stringers between the transe 
verse truss floorbeams. 


end, 


To fix the vertical relation of the successive sections 
of the bridge adjacent units are connected by horizontal 
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hinges near the floor level. Transverse 
prevented by mortise-and-tenon sections on the adjoin- 
ing ends of the section. 


movements are 


The swing span can move through an angle of 180° on 
the upstream side. It is hinged on the Galata end. At 
the Stambul, or free end of the span, there are propellers 
fore and aft, operated electrically. There are locking 
bolts to hold the moving span firmly in place in its 
closed position. Both the locks and the propeller motors 


are controlled from an operator’s stand at the bridge 





Fic, 4. Framing anp Lock MAcHINERY UNDER Draw 
SECTION OF GOLDEN Horn Pontoon Bripce 
railing. Connected with the locking mechanism is the 
actuating mechanism of the hinged apron-plates which 
cover over the narrow openings between fixed and moving 
portions. The mech- 
anism may also be operated 
by hand in case of failure 
of the electrical mechanism. 
In such the 
moving span would be swung 

by a tug. 

The abutments carry prac- 
tically nothing but their own 
weight and the small road- 
way live-load which pertains 
to them. However, they re- 
quired pneumatic founda- 
tions; further, on account of 
the unfavorable subsoil, they 
are provided with anchorages 
extending a considerable dis- 
tance into the bank. 

Landing platforms extend 
along the two sides of the 
bridge at a level well below 
the bridge roadway and ac- 
cessible from the latter by 
stairs. There are seven land- 
ing places on the downstream 
side of the bridge and five 
on the upstream side. 

The bridge was built by the 
Maschinenfabrik Augsburg- 
Niirnberg, of Gustavsburg, 
near Mainz, Germany. 


lock 


circumstances 
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Work for the construction of the new bridge was begun 
in the summer of 1910, 
Without interrupting traffic on the old bridge. The pon- 
toons and other floating work were erected some distance 


The new abutments were built 


up the Golden Horn. This erection work required about 
two years for its completion, the structure containing 
S000 the 1912 the 


new bridge Was placed in) position. 


about tons of steel. In summer. of 


2 


Bridging the Bosphorus and the 
Golden Horn at Constantinople 


By Hl. G. Pyrreii* 


The recent completion of a new pontoon bridge over 
the Golden Horn tends to arouse special interest in the 
project for crossing the Bosphorus, an undertaking which 
has been considered for 2500 yr. without satisfactory ful- 


fillment. These straits, separating Kurope from Asia, 
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PONTOON 


SkercH Map SuHowina Locatrion or NEW 


RIDGE OVER THE GOLDEN [Lorn 


have always been a study to the military officials of the 
adjoining countries, and, while a bridge would no doubt 
be beneficial for commercial purposes, the disadvantage 
of communication in time of war has had much to do 
with the frequent abandonment of meritorious schemes. 

Almost every schoolboy knows. the 
familiar story of how Darius Iystaspes, 
fourth king of the Persians, when pre- 


paring in 493 B. C. to invade Thrace, ; Sor 
built a brdge of boats across the “*"* 
Bosphorus at a place where it was 


3000 ft. wide, for transporting his army of 600,000. sol- 
diers, the work being done under the direction of Man- 
After the this his- 
toric bridge of boats, the straits has remained for cen- 
The more recent efforts to 


drocles, of Samos. destruction of 
turies an unbridged channel. 
place a monumental structure there are well within the 
memory of many now living. 

One of the first attempts was made in 1865-1867, when 
M. von Ruppert and his son Charles made an elaborate 
design for a high-level bridge over the Bosphorus, which 
was exhibited at the exposition in Paris. The contour of 
the channel bottom is known to contain rocky ridges, 
over which the depth of water is less than in other places, 
and a site of this kind was chosen, about 10 miles north- 
east of Constantinople, near Roumelie Kijoi, between the 


*Evanston, Ill. 
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castles of Roumelie-Hissar, in Europe, and Annat 
sar, in Asia. At this place the distance across 50 
ft., and the water ranges from 105 to 130 ft. i; 

the banks on both sides being igh and_ steep. 
careful investigations and observations of the by 
Niagara (completed a few years before), the 
concluded that a suspension bridge was not stil 
for carrying trains and other heavy loads at 
height above the water, and they, therefore, dec; 

using some structure of rigid type. Since not mo 

two piers would be permissible, Carl Von Rupp 
sidered that an opening of 650 ft. would be too | 

a truss span of the ordinary kind, and he, therefor ‘ 
a parabolic form somewhat similar, to the bridge at |! jss- 
furt or to Brunel’s Saltash bridge. Ruppert’s design wa- 
very ornate, with massive stone abutments and do»), 
cast-iron tubular piers, all of which were surmowite: 
with groups of statuary. Tis plans showed center ji 
670 ft. apart with a 540-ft. span at The 
Whole cost was placed at $2,915,000. 

Some years after completing the railroad) bridy 
Niagara, J. A. Roebling prepared several elaborate «e- 
signs for the proposed bridge over the Mississippi, at Nt. 
Louis, in competition with James B. Eads. Mr. Rocb- 
ling expressed great delight in the contemplation o! 
Ruppert’s Bosphorus design, but still declared that a 
suspension in a single span was the proper kind of bridge 
for the location, and he outlined one for the place. But 
when Mr. Eads’ arch design was accepted for St. Louis, 
he (Mr. Eads) had such assurance of his ability to exe- 
cute similar arches in much longer spans that in 187%, 
with the cooperation of A. O. Lambert, he prepared an 
elaborate design for a bridge to cross the Bosphorus fro 








I 
tT. 


each side. 


Pera, just across the Golden Horn from Constantinople, 
over the channel to Skutari. The plans showed a struc- 
ture 6000 ft. long (in fifteen spans) and 100 ft. wide, 
with the deck 120 ft. above water. The middle 750-ft. 
arch between granite piers 50 ft. thick was flanked 1} 
arches 500 ft. long at each side, and succeeding ones 
of smaller span led out to the shores, terminating in arches 
200 ft. long at the ends. The bottom of the channe! 
opposite Constantinople has 15 to 20 ft. of mud and silt 
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over solid rock, and the piers would therefore be 270) it. 
high, standing in 100 ft. of water. For the construc- 
tion of these piers there is plenty of available granite 
near-by. 

The building of the St. Louis bridge occupied 8 yr. 
hut Mr. Eads considered that this one could be finished in 
6 yr. and that the cost would not exceed $25,000,000, 
though it might under favorable conditions be 20% le-s. 
He believed also that property values on the other s | 
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- straits would be sufficiently enhanced to more than 
he cost of construction. But the amount of money 

raised was so great that work was not undertaken. 
velye years later the problem was attacked by French 
wers, Who preferred a site 10 mi. north of Pera, near 
at selected in 1865 by Von Ruppert; the distance 
-s at this new site was 2624 ft. Piers, if used, would 
in 115 to 130 ft. of water; three spans might pos- 
y be cheaper than one, but, nevertheless, the French 
posal was for a single span. 

(he following year (1891) Messrs. Giano and Gour- 

presented plans to the Turkish government for cross- 

from Stambul to Sutari, with a total bridge length 

6500 ft., or 4920 ft. between abutments. These plans 
nowed six openings, crossed 130 ft. above water by canti- 
eyers Without intermediate spans, standing on five piers 
) 105 ft. of water. The trusses were 820 ft. long, with 
curved upper chords and horizontal bottom chords. 

In 1897, another scheme, by a Swiss syndicate, was 
again presented to the Turkish government. 

The project Was revived again in 1901, for a high-level 
suspension bridge 1700 ft. long between towers, to carry 
a railway from Bagdad to the Persian Gulf over the 
straits at its narrowest part, about 2000 ft. across, mid- 
way between the Black Sea and the Sea of Marmora, near 
the site where the bridge of boats was built by Man- 
drocles in 493 B. C. 
sion was $15,000,000. 

In discussing the subject in 1907, one of the leading 
engineering journals said, “The last bridge was that 
built by Darius, for the use of his army, long before the 
Christian era. The plans for the Turkish bridge were 
accepted years ago, and they call for short suspension 
spans between a succession of granite towers, of which 
the foundations are now being built.” 


The estimated cost of the suspen- 


BRIDGES OVER THE GOLDEN Horn 


The Golden Horn is a water course leading out from 
the Bosphorus to the north, and separating Constanti- 
nople from the suburbs of Galata, Topana and Pera, 
Pontoon bridges have long been maintained across this 
busy channel, one being erected in 1837. The deck of 
this bridge was 36 ft. wide; most of it was near the 
water, but in two places were elevated platforms reached 
by grades, leaving openings at all times for small river 
craft. It was wholly of timber and was supported on 
oats, being divided into sections which could be re- 
moved for the passage of ships. It was held in place by 
cables and anchors. 

In 1860, an elaborate design for crossing the Golden 
llorn was made by the celebrated 


English engineer. 
Thomas Page. 


His plans showed a suspension bridge 
with cables over four central towers in a cluster, the dis- 
tance between the towers being 80 ft. 


It was quite sim- 
lar to Schwedler’s design, of 


1850, for crossing the 
thine at Cologne, and to Mr. Page’s later one of 1869, 
for Caleutta. In this case the clear height under the 
cables at the center was 200 ft., leaving plenty of space 
1” very large sailing ships. 


fach of the two spans was 
00 ft. long. 


His plans contemplated upper and lower 
adways 22 ft. apart vertically, the upper one being in- 
nded chiefly as a promenade. A headroom of 20 ft. 
as allowed below the lower floor, that ordinary river 
ats might pass anywhere. The four octagonal towers, 
' ft. in diameter and with tops 320 ft. above water, 
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stood on piers 125 ft. long and 40 ft. wide. They were in 
the Moorish style of architecture. The interior of the 
towers Was divided into waiting rooms, observation floors 
and cafes. 

In 1872-75 the old wooden pontoon bridge was re- 
placed by a new one at Karakeni, a contract having been 
made between the Turkish government and George Wells, 
a civil engineer, of London. The original contract price 
for a bridge 1350 ft. long was $475,000, to cross between 
Azap-capon, but after the contract had been made the 
government officials changed the location to a place which 
was 100 ft. longer than the first, and they agreed to 
pay an additional sum of $30,000. But on receiving the 
iron from Newcastle, England, it was found to be 9 ft. 
longer at each end than was provided by the abutments 
and the grade level was therefore raised by discharging 
a portion of the ballast from the pontoons. The con- 
tractor demanded and secured damages for 
months’ delay in the amount of $500 per day. 

Another bridge over the channel 
L907. 


several 
was completed in 


The latest bridge over the Golden Horn, connecting 
Galata with Stambul, was begun in September, 1910, and 
completed in the autumn of 1912. 


It replaces the one 
built in 1872-75. 


lhe other bridge, half a mile further 
up the channel, has, on account of its position, only light 
trathc, but over the Galata bridge the travel is very heavy, 
requiring a roadway 82 ft. wide. 

ay 

oe 
Repairs to the Imperial Valley 
Mexican side, in and along the 
the irrigating water used by the Imperial Valley. Calif., and 
by landowners in Mexico, will be commenced as soon as the 
courts permit the California Development Co. to resume work 
in Mexico. The courts in Lower California, some time ago, 
ordered W. H. Holabird, Receiver of the company since its 
financial difficulties in 1909, to leave Mexico; and he went, tak- 
ing with him men and machines. A. F. Andrade, the Re- 
ceiver of the Mexican branch of the company, does not possess 
sufficient resources to prosecute the urgently 
Mr. Holabird said on Oct. 30 that he 
the courts to 


Irrigation System on the 
Alamo Canal which supplies 


needed repairs 
proposed to petition 


cause Mr, Andrade to let a contract for this 
construction and dredging work, the contractor being a 
dummy who will sublet the contract to Mr. Holabird. The 
latter stated the program of work in a letter to J. C. Allison, 
Assistant General Manager and Chief Engineer of the Cali- 
fornia Development Co., at Calexico, Calif. The work, esti- 


mated to cost $300,000, will cover the following items: 


1. Dredging in the upper end of the West Side main. to 
put it in shape for water deliveries in both countries. 2 


2. The 
building of a new system for 


transporting water across the 


New River to supply water to the West Side main. For this 
a dam across the river or a flume will be necessary. If a 
flume is built, it is believed that it will have to be con- 


siderably higher than the present one. 
items will 
“Delta” 


The cost of these two 
$100,000. 3. Dredging with the dredge 
in the Alamo Canal to remove sand bars. The “Delta” 
is one of the largest dredges in the world. 4. Rebuilding 
and putting into service the dredge “Gamma.” This dredge 
has sunk, but much of it can be recovered. 5. Repairs to 
the waterway known as ‘134 wasteway," which is designed 
for use in diverting the waters in the canal in 


approach 


case of 


emergency. €. The possible rebuilding of the present head- 
ing which diverts water at Sharp’s heading into the Encina 
Canal, which carries water to the West Side main, by 


way 
The immediate 
main between the 
Allison heading, near 
where the water is divided for use in the east side 

This territory ineludes the 100,000 acres which 
will be put under cultivation as soon as the laterals have been 
built westward from the new East Side main. 

An article by J. C. Allison, published in “Engineering 
News,” of Jan. 9,.1915. pp. 66-70, outlined the irrigation sys- 
tem of the California Development Co. ‘%n the Imperial Val- 
ley, the used for irrigation purposes reaches as high 


of the flume mentioned in paragraph two. 7. 
completion of dredging in the Side 
East Side and 
the line. 
territory. 


East 


heeding, on the Alamo, 


water 


as 93,000 acre-feet per month, distributed over 245,000 acres 
of land, in- holdings which average 160 acres each. 
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[Dual Water-Supplies and Typhoid 
Fever at Philadelphia 

The dangers from permitting connections between pri- 
vate water-supply systems for industrial plants and city 
water-works systems have been shown again and again 
during the past ten years. The dangers arise from the 
fact that these private water-supplies are often polluted 
and, even when check valves are used to prevent the pol- 
luted water from gaining access to the public mains, ac- 
cidents, leaks, or shear negligence permit more or less 
direct and complete connections, sometimes with fatal re- 
sults through typhoid outbreaks. 

The latest instance of evident water infection of the 
kind just noted, with consequent typhoid, comes from 
Philadelphia. In that falling off 
in typhoid since the city Was wholly supplied with filtered 


city, after a notable 
water, there has been a mild but worrisome increase for 
some months during the present year. This has led to a 
detailed study by the Bureau of Health, which has re- 
cently called to its aid the State Department of Health 
and Prof. Geo. C. Whipple, of Harvard University and 
New York City. as noted in more detail below. 

At the recent September meeting of the American Pub- 
lic Health Association, Dr. Joseph S. Neff, director of the 
Department of Public Health and Charities, of Philadel- 
phia, read a paper reviewing this typhoid outbreak. 
Some facts from that paper* are presented below, supple- 
menied by a later statement from J. A. Vogleson, chief 
of the Bureau of Health, of Philadelphia. 

Dr. Neff states at the outset that for several years past 
“the causes of Philadelphia’s typhoid infection have been 
fairly constant.” and that they have been divided as fol- 


low Se 
Per cent. 


Centracted outside city. o. 
Drinking raw river Water... 2... .cscwwscesesceresens oa 
ae RDN ER DR ov. ove Se ai Se WIE Sere Re aie Re ore : 
Sere RRM OR eR oop Tee alt ERE hh Sis baie pile oR OR GaTS ee oe sas vise sees 
Unknown (probably due largely to flies, foodstuffs 7 
Bett PAETRCERD oils eects oe Sa cinin ce oo We wee nee ee 42 
100 
From Apr. 26 to July 4, there were 415 cases .of ty- 


phoid reported, compared with 357 cases for the corre- 
sponding period in 1912. An examination of the records 
“showed the effluents from all the filtration plants to be 


free from infection’ besides which the effluents were 
being treated with hypochlorite. 
A classification of the 418 cases showed 122 among 


school children, 41 among various houseworkers, 23 lab- 
orers and the remainder scattering from 8 cases to 1 case 
per occupation. A total of 118 occupations was in- 
volved. The milk supply and various other common 
infection were studied without throwing ma- 
terial light on the problem. 

Further studies, which it is unnecessary to detail here, 
pointed to the water-supply, notavithstanding its char- 
acter on leaving the treatment works. Of a half-dozen 
water districts into which the city was divided it was 
found that one of these (called “D’) had charged against 
317 of the 418 cases, and that 309 of these 


water. 


routes of 


it no less than 


"| A 


»” ‘ 


eases drank city 
Examinations of water samples taken within this dis- 


trict showed B. coli “intermittently in both 10 and 1 
c.c.’ samples. The closing portion of Dr. Neff’s paper 
follows: 

*The paper will appear in the “Journal” of the Associa- 
tion. 
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It seems fair from the foregoing data to eliminat. 
causes of infection except water, which is found to }, 
termittently polluted at various locations in the inf, 
area. 


It had been learned that a large number of manufacty 
plants have in use a dual piping system—one system carr 


city filtered water and the other raw polluted river w: 
Check valves are said to be in use; but it cannot be de: 
mined whether or not these are kept closed or that the. 


not leak. 

Most of the manufacturing plants are in the infected ; 
There are said to be some, however, in District “B.” If 
the the absence of pollution can be accounted 
the pressure in this district, which is 175 Ib., 
to withstand the counter pressure of the pumped 

In District “D,” however, where the pressure at ti 
lower than 20 Ib., the river water coming 
service under a much. higher 
for considerable distances into the service Di} 

of condition, the local Board of Hes 
passed, under date of June 20, the following resolution: 


is case, 


by water 
cient 
water. 
is raw 
very 


into 


city pressure, » 


pipes 


flow back 


In view this 


WHEREAS, It has come to the knowledge of this B 
that it is the practice in this city to install in certain 


stances water-piping systems whereby water from city ma 


and from other sources can be alternately used in such pip- 
ing systems, and 
WHEREAS, It has been found that the city mains in 


calized 


sections are now subject ‘to periodic contaminatio 
and 
WHEREAS, systems of piping which possess the possit 


ity of allowing contaminated water to enter the city’s distri- 
bution system have a tendency to be prejudicial to the pub- 
lic health, therefore, be it 

RESOLVED, That an actual physical 
maintained between piping connected to 
and piping carrying water from any other source, and that 
the Director of the Department of Public Health and Chari- 
ties is hereby authorized and directed to cause the severance 
of all such dual systems in use, and to prevent the constru 
tion of any future system of like character. 

As the difficulties seemed great and was 
erable divergence of the Surgeon-General 
United States Public Service promptly sent, 
quest of the writer date of June 18, Passed 
Surgeon W. H. Frost, to go over the records 
after a careful study of all the epidemiologic data at hand, 
made a report to the Surgeon-General, under date of June 
23, confirming the conclusions already arrived at. At about 
the same time, F. Herbert Snow, chief engineer of the Penn- 
sylvania State Department of Health, after a conference with 


severance 
the city 


st 


be mai 


as there consid- 
of the 
upon re- 
Assistant 
collected, who, 


opinion, 
Health 
under 


the local authorities, was quoted as having confirmed these 
findings. 

The conclusion reached is that the cause of the in- 
creased incidence of typhoid fever in Philadelphia has been 
due to pollution of the city service mains; and, in the ab- 
sence of any other known cause of contamination, it is fair 


that this 
certain 


to assume 
system in 


caused the 


plants. 


pollution is 
manufacturing 


Under date of Oct. 7, 1913, Mr. Vogelson, in reply 
to an inquiry from this journal with which reply he 
transmitted the paper just abstracted, wrote to us as fol- 
lows: 


by dual piping 


Supplementing Dr. Neff's paper, I may say that the mild 
epidemic therein described has continued throughout th: 


summer, reaching a maximum of 75 cases reported during the 
week ending Aug. 16, and while the cases reported per week 
have since declined, there is still great a 
curring. 

Attention early directed to the intermittent contam- 
ination shown by analyses of water drawn from taps of city 
mains in localized sections of the city. These samples showed 
at times low bacteria counts without coli, and again hich 
counts with coli present. The high typhoid rate was confine 
to wards adjacent to some of the manufacturing districts and 
the river fronts, all in the section supplied by the Torresdale 
filters, which were continually delivering an effluent low 
bacteria and without coli. This water was consistent in good 
quality throughout the force mains, and passed through anid 
delivered 


too number oc- 


was 


was to several populous wards where typhoid 
maintained a low rate before the wards with increased rates 


were reached. The entire city supply has been filtered sil 
1911, and disturbance of sediment caused 
changing of distribution districts or local disturbances caus 


by heavy drafts during fires, or any other of the changes 


November, 


which a distribution system is ordinarily subjected, could 
longer be accepted as the probable cause for the interm 
tent contamination. 


Attention 
ing pumping 


was then directed to establishments maintai! 
plants of their own, which draw their suppl! 
from creeks, rivers Or wells, and in whose piping arrange 
ments check or stop valves are interposed to separate thr 
raw supply from the filtered water now supplied by the cit 
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CONCRETE 


[Pieces 16x16 in. x 16 ft. 


TRST 


Cement Mixture Amount water Remarks 
Normal portland relia Dry 
Normal portland 23 om Wet 
Normal portland Pee Very wet 
Normal portland 1:23:44 Dry 
Normal portland 1:23: 43 Wet 
Normal portland boa ae Very wet 
Normal portland Psae@ Dry 
Normal portland B:3<6 Wet 
) Normal portland sac very wet 
No iron in cement ae Wet 
No iron in cement a2 Wet 
High aluminacement 1:1:2 Wet 
High alumina cement a @ Wet 
Low alumina cement cs ce Wet 
Low alumina cement tase Wet 
Iron ore cement aes Wet 
7 Iron ore cement 1:32:36 Wet 
. Slag portland cement oR ss Wet 
) Slag portland cement a3 Wet 
a Normal portland a> < Wet Extra mixing 
| Normal portland Pere Wet Sea water used 
29 Normal portland 337 ¢ Wet Add 10% hyd. 
reais ac eraace 
23 Normal portland S<Ss6 Wet Add soap and 
GI nonin can 
24 Normal portland 23 <q Wet Add 5% colloidal 
clay 
\Ve have termed such arrangements “dual piping systems,” 


the Board of Health has by resolution declared all such 
piping systems in this city to be a menace to the _ public 
health, and in coédperation with the Bureau of Water is pro- 
ceeding with their elimination. One hundred and forty (140) 
establishments were reported to the Bureau of Health as hav- 
ing, possibly having, such dual water systems, and ac- 
tention was first given to these plants with a following de- 
crease in contamination and typhoid rate in some of the af- 
fected wards. 

AS was 


and 


or 


previously stated, the force mains have shown 
good water. The intermittent contamination has appeared in 
the distribution laterals. The city is divided into zones for 
sampling purposes and contaminated sections are being cir- 
cumscribed as rapidly as possible to the end that all dual 
eliminated and that all pipes shall furnish 
good water as is delivered by filters. 

The typhoid rate for the city has declined 
markedly in some of the affected wards where the reported 
dual systems have been removed, but in order to leave no 
stone unturned in the typhoid inquiry, Prof. George C. Whip- 
ple, of Harvard University, and Dr. Samuel G. Dixon, of the 
State Department of Health, were communicated with, the 
latter being represented in the field by Mr. F. Herbert Snow, 
Chief Engineer of that Department, and assisting the 
city authorities in examination which directed toward 
all the probable causes of typhoid fever. 


systems be as 


slightly, and 


are 


an is 


e 


A Four-Year Test of the Effect of 


Sea Water on Concrete 


In February and March, 1909, the Aberthaw Construe- 
tion Co., of Boston, Mass., placed in Boston Harbor 24 
concrete columns, made of different mixtures and in dif- 
ferent manners, according to a prearranged schedule, 
with the idea of examining these columns from time to 
time, to ascertain if possible the-effect of sea water upon 
concrete of different constituencies. These test pieces 
were suspended from one of the old piers of the United 
States Navy Yard at Charlestown, and November, 1912, 
they were moved from the original location to a new one. 
At that time, opportunity was had to examine carefully 
the condition of the various pieces. The results of this 
examination are noted below. We are informed that such 
examination of the pieces as can be had without taking 
them from the water shows that their condition now is 
about the same as it was when this record was made. 

As noted in ENGINEERING News, Dec. 24, 1908, p. 730, 
the test pieces were very carefully made of portland ce- 
ment (with the variations in makeup noted in the accom- 
panying table), sand and crushed stone. Uniformity of 


+2 
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PIECES IN SEA WATER 


Placed Feb. and March, 1909, by Aberthaw Construction Co., Boston, Mass.] 
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IN BOSTON HARBOR 


Condition—Oct. 31, 1912 
Back and sides in good condition. 
Good condition. 
Back and face slightly eroded; otherwise good condition. 
Face badly eroded entire length, most at mid-tide. 

placed, but poorly spaded. 

Good condition. 
Good condition; edges at low tide slightly worn. 
Very poor condition. Portions entirely submerged and entirely out of water in 


good condition, but portion affected by tide badly eroded to maximum depth 
of 9 in. 


Face and sides good. 
Good condition. 
Good condition 
Good condition 
Good condition. 
Back slightly flaked at low tide, 
Good condition. 
Back slightly flaked at low tide 
Good condition. 
Slightly scaled on all sides, 3 ft. above low water. 
Back slightly flaked at high tide for 3 ft 
Back badly eroded below high water mark, depth 3 in. 
eroded at low tide. Back very soft. 
— sides slightly eroded at low tide. 
sost 
Edges badly eroded at mid-tide, depth 4 in., length 2 ft. 
eroded. 
Edges badly eroded at low tide, depth 3 in 
slightly eroded for whole length 
Edges slightly eroded, otherwise good. 


Face porous and eroded. 


Back and sides good as when 


Back eroded in mid-tide section, depth 4 in 


mid-tide edges eroded. 


Face and sides slightly 
Edges eroded below high water. 
Low-water faces slightly 


, length 4 ft Edges on front face 


methods in manufacturing was observed in all the pieces; 
fresh water only was used, except in specimen 20, in which 
sea water was used for mixing. As will be noted in the 
table, this specimen was unfortunately lost in moving. 
After the pieces were cast, they were allowed to set in 
water for five days and in air for five weeks, after which 
they were suspended from the pier in such fashion that 
the lower end is always under water at all tides, and 
the upper end is always above water at all tides. 

It will be noted from the table that most of the pieces 
are in good condition, and it is rather difficult to make 
any generalizations regarding the conditions that have 
brought about failure in the where failure has 
occurred. It may be noted that the “back” as reported 
is the lower surface of the column, which was east hori- 


Cases 


zontally. The “face” is the top screeded surface, and 
the “sides” are the vertical sides. The specimens are 


placed quite near to the well known concrete dock which 
showed such serious signs of deterioration, as noted in 
ENGINEERING News, Aug. 27, 1908, p. 238. Boston 
Harbor is subjected to severe freezing conditions in win- 
ter, so that the test is an indication of the physical action 
of ice and frost as well as the chemical action of the sea 
water proper. 


Engineering Society Headquarters in London have been 
greatly altered during the past three years. The Institu- 
tion of Civil Engineers was obliged to give up three years 


ago the house which it had for many years occupied because 


the ground con which it stood was cordemned to make room 
for an extension of the government -Luilding. A new site was 
procured by the Institution on the opposite side of Great 


George St. and upon this site there has been erected a monu- 


mental stone building three stories in height and covering 
an area about 120x160 ft. The building contains two large 
auditcriums, one the great hall, 45x100 ft., and a smaller 


lecture theater, 4¢xf fhe building is not quite completed, 
but sufficiently 1ar advanced so that it is already being 
used by the Institution. 

The Institution of Mechanical Engineers, which has a well 
located and spacious building in the same neighborhood, has 
made extensive alterations and additions to its property dur- 
ing the past three years, and the house in its present condi- 
tion one of which any engineering society may well be 
proud. 

A third British engineering society, the Institute of Marine 
Engineers, which is an extremely important society by reason 
of the prominerce ef shipbuilding among British industries, 
has just laid the cornerstone of a new building for its oc- 
cupaney, located on Tower Hill. The building will cover 
an area of about 2500 sq.ft. and will cost about $50,000 


is 


is 
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Building Railway Embankments 


In building embankments of considerable 
height, 
her of 


Carpenter on the 


railway 
cable dumping bridges have been used in a num- 
A bridge of 400-ft. span was used by J.C. 
hew 


Cases. 


construction of the line of the 


















C ARLE 


Dumping BRIDGE 
LOUISVILLE & NASHVILLE RR. 


Louisville & Nashville RR. from Winchester to Irvine, 
Ky. It is shown in the accompanying drawing for which 
We are indebted to John llowe Peyton, Chief Engineer 
L. & N. R.R. 


Kach tower Is composed ot a pair of 


of Construction, 
A-frames, braced 
Ca)). Upon the 


two cables, 


together and carrying a heavy built-up 


caps are placed cast-iron saddles for the whien 


are of plow steel, 2-in. diameter. On the anchorage sides, 
the cables are led to deadmen embedded in the ground 
150 ft. from the Near the top of the tower 
they are connected by a l-in. steel tlerod, and hevond this 
to the anchorages. The 
cables are 10 ft. apart, and at intervals of 10 ft. there are 
hooxs clamped on the 


about tower. 


they diverge at an angle of 30 


suspenders or hangers secured to 


cables. These suspenders are four-line tackles of 14-1. 
steel cable, having the upper block hooked to the clamp 
on the main cable and the lower block hooked to a belt 


10x10 in. The track 
Each stringer is made up of two 
laid for a length sutficient 


in a floorbeam stringers for the 


ties rest on the beams. 


timbers 3x12 in. The track 


for six small dump cars. The first section of the floor is 
supported upon small bents, as shown, the bridge tlocr 
heginnine where the height hecomes too great for such 


hbents. 
The timberwork is fully explained by the sketch. These 


bridges are cheap, and with reasonable care give no diffi- 
culty in handling. 

The fills on this work are not rule, but 
them are 50 to 90 deep, so that it was im- 


practicable to build temporary dumping trestles. 


verv long, asa 
many of 
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A Suspension Dumping Bridge for A Self-Draining Foundation Pit on the 


Bank of a River 


By JoHn W. CUNNINGHAM* 


An unusual condition in foundation work was encoun- 
during the excavation for piers at the Oregon- 


Washington R.R. & Navigation Co.’s 






Saddle. <-190'> 12/6" we "Plow steel cable viaduct across the Spokane River within 
an % Built up paar . city limits of Spokane, Was 
rg 7 x y np oe Clamp. <10"> the ‘ ity limits of Spokane, \ ash. . 
\ a * _—e For one of the piers coming just at 
) neave S . ° : 2 
oe oa § 8 the bank of the river a plank crib of the 
—— 1 ees common pattern was built, and prepara- 
~ TP Pe hed ! ~ . ° . 
MN Ax, 2 Plow steel || AY tions were made for handling a moder- 
te Dead 4 pF ret hangers NG . mm 
Man 5 > = ate amount of water. The excavated ma- 
ler > S, ~S mS eid _ 
w-. Clear oO | fess ternal was thrown out on the river side 
Contractors Ay fo : , . , fe : 
Locomotive Subgrade a ann---t¥% =f the crib to form a dike. For the first 
Y . lai : . = . . 
TPA MIALTTT TI ITTMLLIT TTT. vO lop of Cut, * 10x10": 2 or 3 ft. the excavation was in fine com- 
' =. Floorbeams pact sand with some boulders. A small 
Tv a>.” . ¢ ° . : 
Ce Mt My se 1005 par 2zSinall Bents auantity of water which seeped through 
PTL (] 7 the dike and ran through the loosely con- 
Cube Guiiic | i < ["° Tie Rod “oe structed crib, or came up from the bot- 
faiadlitiii™ “30% tom of the pit, was easily handled by 
Plan (Smaller Scale) EnG.News hand pumping. At a depth of about 4 ft. 


a coarser gravel was encountered, and at 


the same time the seepage from the 
bottom of the crib stopped, and 
fhe accumulated water ran out. It was found that the 


flow through the sides of absorbed 
by the material at 


Was considerably 


the crib was entirely 
the bottom, although the excavation 
the level of water in the river. 
This condition continued until the full depth of exeava- 


below 





Cris Pir ror A Bripce-PreErR FouNDATION AT SPOKANE. 
Which Was Sevr-Drainrna 10 Fr. BEeLow 
tIVER LEVEL 


tion was reached (about 10 ft. below 
driven, and the footing conereted. 
While no further investigation was made to find the 
cause of this phenomenon, the most plausible explanatioi 
seems as follows: The topography of this region has been 


river level), piles 





*Portland, Ore. 
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tered -by both lava flows and glaciation, and it is likely 
at the Spokane River has been shifted from its original 
d by obstructions. The underground flow and the slope 
the water table are possibly still toward the axis of the 
riginal valley, perhaps miles from the present course of 
i river. The existing river bed has been silted up until 
is almost impervious, and the river is carried through 

he pervious gravels in a watertight trough, some dis- 

ance above the level of groundwater. In the instance 

‘ated, the upper stratum of fine material was the silted 

ieposit from the present river, while the gravel below was 

possibly the undisturbed glacial gravel with which 
entire valley is filled. 

The writer would be glad to know of similar experi- 
ences In excavation work, or to have the condition ex- 
plained by one more conversant with geological phenom- 
cna than himself. 


the 


Rapid Erection of a Steel-Frame 
Foundry 


A rapid erection job was done by the Worden-Allen 
Co. last month in putting up the steel frame of a new 





Fic. 1. 


First Day’s Work 


Pt aan 


Fig. 2. 


EnpD oF Fourtu 
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foundry for the National Brake & Electric Co., Milwau- 
kee. The frame, containing 536 tons of steel, was erected 
complete in 56 hr. working time. The three photographs 
herewith show the condition of the work at the end of 
the first, fourth and sixth days. The latter shows the 
building frame nearly completed. In the time specified 
not merely the main supporting members were placed. 
but all bracing, purlins and other steelwork complete. 
The riveting was not done, of course, the work being left 
bolted. The erection went on at the rate of nearly 10 
tons per hr. | 
The building is arranged in two bays, 81 and 60 ft. 
wide, respectively, both running the full length of the 
building, 275 ft. 
13 ft. 9 in. 
standard roof, and 
traveling crane of 76 ft. span, and wall tracks for 5-ton 
traveling jib cranes of 14-ft. reach. 
the flask-room. 
which sawtooth roof construction is supported; the col- 


The framing comprises 20 panels of 
The wider bay is the foundry bay. It has a 
monitor contains a 50-ton overhead 
The narrow bay is 
It is covered by transverse trusses on 


umns carry a 10-ton electric bridge crane with a span of 
o8 ft. + in. 
dent. The six lines of crane-girders are to be noted. 
Erection was handled by a steel derrick-platform 30 
ft. square, resting on traveler wheels of turntable type, 
so that the platform can be easily moved on a steel track 
laid on the ground. The platform carries two stiffleg 
derricks at the with 75-ft. 
Any point in the width of the building could be 


The photographs make the arrangement evi- 


two forward corners, steel 
booms. 
reached by either boom or both. The booms could thus 
cooperate wherever necessary, which eliminated a consid- 
erable amount of Jost time when setting unsupported steel 
parts, as one hoom could, for example, place and hold a 
column while the other dropped a connecting girder into 
place and so tied the column. The booms had separate 
hoisting engines. 

Erection was started 11 a.m. Friday, Oct. 2, and was 
completed 4:30 p.m. Saturday, Oct. 10. In this time, 
however, the first Saturday afternoon was a half holiday ; 
four hours’? time was lost during the following week, 
and on another day the weather conditions were so bad 
The time of 56 


hours above stated is the net working time; it happens to 


as to make work practically impossible. 


just equal seven regular 8-hr. working days. 


‘a. \ 
i) 


een 5 a 


a. ERT 
Lee: 


wa 
Pt 


Fic. 3.. ENp or SixtH Day, Boto Bays NEARLY 
COMPLETED 
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Early Piledrivers t 


. 
ley at the top, and a winch for hoisting. 
ratchet winch is used, so that one man can lift the rai 
It is not apparent how the ram was released; possil 
it was released simply by throwing out the ratchet paw 


The piledriver has always been one of the most impor- 
tant machines in civil-engineering construction, as piles 
were the only (or at least principal) means of securing 
reliable foundation in soft ground, until a recent epoch. 
The present-day contractor may well wonder how his pre- 
decessors before the time of the steam engine carried out 
their pile-driving jobs. We have compiled some sketches 
from models and old drawings in the great German tech- 
nological at Munich (Deutsches Museum), 
which give a fairly comprehensive idea of old pile-driv- 


museun 


ing machines, 
i owed 
y ee 
“ 42 i 7 
















A HAND RAM 


DRIVING PILE 







A HAND -OPERATED 
MACHINE MAUL 





To begin with very primitive methods: Driving with a 
maul is shown in the small sketch at the upper left cor- 
ner of Fig. 1. Below is a machine for the same purpose 
that may be called a hand-operated machine maul; it was 
adaptable to inclined piles. The problem of driving bat- 
ter piles was, in fact, of great concern to the old build- 
ers, as considerations of stability often demanded such 
piles. Another primitive device, lacking the idea of a 
machi «, is the one sketched at the top middle in Fig. 1; 
it* teresting as presenting the ram idea in most simple 
orm. <A guide rod or bolt driven into the top of the 
pile served as guide for the ram, which had a hole in it 
to slip over this rod. 

The three sketches just referred to are from a medie- 
Probably they represent de- 
vices which even then were only of historical importance, 
for the same work sketches the machine piledriving ram 
at top right in Fig. 1. Here the essential elements of 


f 
- 
i 


val work on construction. 
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1. Prowerrive Pineprivinc, sNp Two Earty Ram Drivers 
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he piledriving machine are present: a pair of leads, 


am moving between them, a hoist rope led over a pu 
In this case 


The machine of doubtless most extensive use until 1 


atively recent time is the rapid-stroke gang driver show 
in the lower right corner of 
model 


Fig. 1, sketched from 


in the museum. Here the tail of the hoist ro; 


was fitted with grips for eight or ten men, who by pu 
ing and letting go could give a fairly rapid series of sho1 
blows. 


The base frame of the driver was fitted for incli: 
ing the leads by setting back thy 
rear brace legs in slots of the 
base as shown. 

The application of the winch 
to piledrivers is shown in vari 


ous forms in Fig. 2, also 
sketched from models in the 


museum. An essential requisite 
in such machines is a ram trip. 
Various forms of releasing hook 
are shown, tripped by hand or 
by fixed (probably in some cases 
movable) dogs. The nature of 
the releas* ne devices is clearly 
enough shown by the sketches io 
require no special reference. I 
is worth remarking, however, 
that the scow driver shown at 
the right at the bottom probably 
had a clutched winch-drum, in- 
stead of a releasing hook. There 
are cases In which both devices 
were used, the releasing drum 
then being probably a time-sav- 
ing device in returning the rope 
to pick up the ram after a blow. 

We have to thank Dr. Oskar 
von Miller, Munich, Germany, 
founder and president of the 
Museum, for photographs of the 
models and for the opportunity 
to make sketches in the museum. 


A PRINCIPAL TYPE 
or HAND- POWER 


PILEDRIVER 


one These old-time — piledrivers 
make it specially interesting to 
find, in inspecting German construction work, thal 
steam-hammer piledrivers there are generally worked 
with manual operation of the steam valve. 

In different jobs carried out by first-class contracting 
firms, in both land and scow driving, one man was coli- 
stantly occupied at the valve rope, giving it a pull for 
every blow. On inquiry it was explained that this style of 
steam-hammer driver was used because automatics are 
not vet ina satisfactorily perfected state. 

With further reference to the above historical sketches, 
a note on American piledriver construction of 1841 may 
be of interest. It indicates that power piledrivers wer 
exported to Europe from America even 70 years ago. T! 
item was reprinted by the American Railroad Journa! 
from the Oneida (N. Y.) Whig of the same year, a: 


reads as follows: 


12 


eo 


STEAM PILEDRIVER—Messrs. Pond, Higham & Co., t! 
enterprising proprietors of the Vulcan Tron Works in thi 


city, have just completed a machine for driving piles, which 
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is to be sent out to Liverpool, 
ordered by a company who have taken ecntracts on 
the Russian railroad. This machine, which we saw in 
operation on Tuesday last, is worked by steam, and with half 
a dozen hands to 


from whence it 
larze 


England, was 
great 


manage it, is capable of performing the la- 


bor of 200 men and 20 old-fashioned piledrivers. It carries 
its own locomotive, sets up the piles, drives them, and cuts 
them off at a proper grade with a circular saw. 
+2 
ve 
Planer Shavings and Cement are used by the construction 


forces of the Southern Pacific Co, as a plug in tremies for 


depositing concrete under water. As is well known, in using 
bottomless tremies in deep water the concrete in the first 
charge has to be deposited through the tremie full of water, 
thus defeating the purpose of the tremie, which is to avoid 

















«fi 


ANOTHER 
FORM oF 
TRIP RELEASE 


TREADMILL DRIVER 
WITH 


ROPE TRIP RELEASE 


ria. 2. Four Meprevan WINCH 


Vartous Wincuw anp Trip ARRANGEMENTS 


the separation of the concrete as it falls through the water. 
To get around this difficulty a number of schemes have been 
used, notably the use of a burlap plug or in extreme cases a 
flap bottom to the tremie. In the practice of the above named 
company, however, the tremie is first put down in the water 
and upon the top surface inside the tube is sprinkled a layer 
of planer shavings and cement. On top of this plug the con- 
crete is deposited, pushing the plug ahead as the tube is filled, 
thus allowing the concrete to be placed in a comparatively 
dry tube. When the plug reaches the bottom the larger part 
of the shavings and cement goes out of the bottom and floats 
to the top. 
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Sewer Construction in Quicksand 


Trenching and sewer construction (or pipe laying) in 
quicksand formation is a work to try the resources of both 
the engineer and the contractor, not only in the actual 
work of construction but in insuring that the sewer will 
stay In place after its completion. In some such cases, 
the material is transformed to a stable condition by un- 
watering the sand by means of drains and well points. 
But where the material is of a muddy and sticky charac- 
ter, the water cannot always he separated. A case of this 

latter kind as encountered by 
—— Charles P. (Clinton, 
lowa), at West Liberty, Lowa, 
in 1911. 


The material was a silt de- 


(‘hase 


posit of some ancient lake bed, 
and it would like water. 
It varied from a fine silty sand 
to a mud, in 
which men frequently sank to 
their hips and were pulled out 
with 


flow 


molasses-like 






RELEASE 
The use of sand 


points or well points failed to 
drain 


ropes. 


the mass, as the water 
not separate, the ma- 
together like 
The methods of Carry- 


would 
terial 
paint. 


holding 


ing the work through this un- 


stable material are described* 
by Mr. Chase as follows: 

The first with this 
was fought out in the usual way, 


encounter 


with hand-driven sheeting, after- 
CURRENT-WHEEL DRIVER. ward removed. One block, about 
200 ft. long, was in good shape 
\ WITH SLOTTED SINGLE LEAD when finished: but later the sides 
settled and the whole line was 


heaved out of line and grade and 
nearly pipe crushed. 

The ordinary expedi- 
ents of sewer building were tried 


every 


various 


without much success. The first 
was to take out a small section 

hand, driving the sheeting 
down as the excavation pro- 
ceeded. When to grade, short 
shiplap was driven about 2 ft. 
below grade and left 2 ft. above. 


Straw, cinders, brickbats, 


and other material simply floated 


stone, 


away, the great trouble being 
that after the pipe was laid the 
bottom of the trench would rise 


up from pressure of the sides and 


break open the joints, or even 
crush the pipe. 
It was seen that more stren- 


uous and thorough methods must 
be adopted, and that perfectly 
tight sheeting must be used of 


WITH sufficient strength to hold side 
pressure, and that it must be se- 
cured and left in, It was also 

found to be impossible to depend on hand-driving as the 


A Vulcan hammer 


trench was excavated, steam was tried, 
but was exchanged for an Arnott hammer, and a systematic 
outfit arranged. To prepare for sheeting, the ditch was op- 


banks would 
stand, which was from 6 to 9 ft., much better success attend- 


ened with a trenching machine as deep as the 


ing machine digging than hand digging here. Then 2x12-in. 
tight sheeting was driven about 3 ft. below the grade of the 


This 
in the 


flow line of the pipe. 
spiked, and was left 


was thoroughly cross-braced and 
trench. Any attempt to remove 


——— 


*“Proceedings”’ Iowa Engineering Society, 1913. 
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the sheeting 


the pipe. 


was attended with almost immediate disaster to 


- Two methods of placing and driving the sheeting were 
employed. In both cases the excavation was first carried 
down 6 to 9 ft. with a trenching machine, temporary braces 


hold the 
placed. 


being set to joint-clay banks until the stringers 
In the first method, a set of 4x6-in. stringers 
was placed at the bottom of the machine-dug trench, a 2x6-in. 
next to the and separated from 
the 4x6- by a 2-in. block. Much care was taken to have them 
set plumb, or the sheeting would drive crooked. <A similar 
set was placed about 3 ft. below the surface of the ground, 
and the driven between the 2x46-in. and the 
4x6-in. timbers by an 85-ib. steam hammer. <A timber frame 
16 ft. high constructed on a platform wide 
span the trench, and the hammer suspended 
trolley running on a 7-in. 
trench at the top of the 
parallel with the 
forward as the driving 


could be 


stringer being placed bank 


sheeting wis 


was enough to 
from a 
transversely to the 
The platform built on 
trench so it could be moved 
The hammer was oper- 
ated between two pairs of guide rods made of galvanized-iron 
pipe, a gasoline hoist With this 
method and equipment an average of about 60 pieces 2x12-in. 
x 18 ft. long, could be driven per day at a cost for labor of 
lin.ft. of treneh total cost for sheeting of 
about $3.20 per lin.ft. It was hard to keep the outfit upright 
and steady, from the driving power. 
could be set on each side of the trench at a 


was 
T-beam set 

frame Was 
skids easily 
progressed. 
being used. 


engine and 


50c, per and a 


which took away much 
Only one plank 
time, making it necessary to move every foot, which was im- 
practical and too expensive 

In the second method, blocks were set between the 4x6-in. 
The steam 


boom, the 


stringers, and the 2x6-in. stringers were omitted. 
handled by a derrick with a 20-ft. 
this case being made fast to the hammer and 
sliding through iron loops fastened to the end of the 
The derrick was erected on a 
that the 
the trench. 

In this way about 34 piles could be 
tion of the derrick, 
driving continued. 


hammer was 
guide rods in 
boom. 
above, 


platform as described 


and so foot of the derrick was over the center of 
driven from one posi- 
and the 
ready for the 


which was then moved forward 


Laborers set the sheeting 
Griver as soon as the stringers were in place, so the hammer 
could be kept constantly at With this 
number of sheet-piles was increased 
30%, With a corresponding 

The quicksand w%-yd. buckets, to handle 
which two derricks of 6x6-in. timbers, with 20-ft. booms, were 


work. method the 


driven per day abont 


decrease in cost 
was taken out in 
erected on opposite ends of a made to span the 
trench. <A four-post frame made of 6x6-in 
braced, held the derricks in place. On the platform 
4-hp. furnished 


were so arranged one man could operate 


platform 
timbers, properly 
within 
the frame, a 
which 
both derricks. 


engine 

that 
This is the same apparatus mentioned above, 
which was used to handle the steam hammer, and hitched to 


gasoline power for the 


hoists, 


The blocks were so 
from the trench its 
side of the trench 
emptied, Seven men were ordi- 
sufficient to operate this device, doing more and better 
work than 14 had formerly accomplished by hand, and with- 
would have been almost im- 


“a scraper was also used for back-filling 
that in raising a full bucket 
pulled the around to the 
where the bucket was to be 
narily 


arranged 


weight boom 


out it (or something similar) it 
possible to make any progress against the quicksand in the 
For in spite of tight sheeting, carefully driven, 
the sand ran in through the and boiled up 
from the bottom. Occasionally after a half day’s work there 
were no results apparent in the trench. 


With the sheeting it 


worst places. 


smallest cracks 


place, and the trench excavated, spe- 


cial methods had to be devised to prepare for pipe laying. 
Cinders, straw, brickbats, piling and concrete Were used, 
and at last concrete was settled upon, first to keep the sheet- 
ing from pressing in and crushing or disturbing the pipe; 


bed. The 
day was not used to lay pipe on until the next day 


and second to obtain a pipe concrete placed one 


Half of 
the diameter of the pipe was buried in concrete to distribute 
the weight crushing. 


and prevent 


In some 


places where concrete was being placed fo: 
foundation, the sand boiled up from the bottom of the trench 
through the concrete before it had time to set and rendered 
it useless. To overcome this, 1-in. boards were laid length 


wise in the bottom of the trench, the full width, and nailed 


together. They were then worked down through the sand 
and water as far as they would go, sufficient excavation hav- 


made so the boards conld be worked 
The sand and 


the boards, and the concrete placed. 


ing been down 6 or 8 


in. below grade water were then cleaned off 
The time saved in this 
Way more than paid for the boards and a much better founda- 
tion was obtained 

there 
where a good bottom could be secured by mixing cinders with 


Occasionally would be an this sea of mud, 


oasis in 
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it. This seemed to work where it was sticky, with clay pre 
dominating, as it would fill up and bind. But if fine sand pre 
dominated, cinders were useless. All pipe was eventuall 
covered with dry earth and tamped for several feet. 
RAILWAY CROSSING 

Where the 15-in. main crosses the CC. R. I. & P. Ry., ar 
attempt was made to tunnel under the main tracks; but th 
sand was so bad that it was finally considered necessary ti 
drive a temporary bridge of 15-ft. span under each of. th 
two main tracks and make the excavation in open cut. Un- 
der the stringers of the bridges for a space of several feet. 
horizontal sheeting was set, and 
Was driven below grade by hand. 
sheeting was driven and 


below this 2x8-in. sheeting 

Outside the main tracks 
later pulled by a 6-ton hoist 
ing block, as cast-iron pipe was used across the right-of-way 
and it was not thought 
trench, 

As the sand 
brickbats and 
excavation 


steel 


necessary to leave sheeting in th: 


offered no foundation for the cast-iron pipe. 
concrete were placed under the joints. Th: 
Was carried down below grade, a wagon load of 
brickbats dumped at the place where the joint would com: 
and about *% yd. of conerete dumped from large buckets onto 
the brick. So much sand was taken out at this place that the 
banks settled considerably, over a foot at one point. This 
line of sewer, however, showed well on final inspection. 


7 
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Steel Guyed Derricks for Building 
Frection 


The erection of the steelwork of the 21-story Commer- 
cial and Continental Bank Bldg., Chicago, was done by 
means of steel derricks of the guyed type, which the erec- 
tors considered preferable to stiff-leg derricks. The steel- 
work can be erected about as rapidly with one type as 
with the other, but a guyed derrick can be moved up two 
Hoors and be ready for operation again within about two 
stilf- 


hours, while 


KK” leg derricks require 
ip a considerably 
¥ = longer time to move 


and make ready for 
operation. With the 
latter also, the 
hoom can work only 


110 Mast , 
6126 


x 





/?: through an angle 
. ie of about 270°, 
 20-ton : : 
Ser rick while with the 
LY yy * 


derrick the 
can 
through the 
circle, 


guyed 
Kie. 1. DiaGram or 30-To~x hoom 


AND 20-TON STEEL DEr- 


swing 
entire 
RICKS FOR ERECTING 
BUILDINGS The building is 
(Bergendahl-Bass Engineering & Con- 324x166 rt. in plan 
struction Co., Chicago.) and about 260 ft. 
street The architects are D. H. 
Burnham & Co., whose engineering department designed 
the steel construction. The Thompson-Starrett Co. was 
The steel erection was done bv 
the Bergendahl-Bass Engineering & Construction Co., to 
which we are indebted for drawings of the derricks an? 
for other information. 


high above the level. 


the general contractor. 


There were six steel guved derricks. Two of these were 
of 30 tons capacity, with 90-ft. mast and 80-ft. boom. The 
other four were of 20 tons capacity, with 110-ft. mast and 
100-ft. boom. They could erect the columns and framing 
for two floors before being raised. Each derrick had the 
mast supported by eight guys of 114-in. steel cable at- 
tached to a cap pivoted on the top of the mast. These 
were anchored at first to 114-in. looped cables embedded 
in the concrete foundation piers for the columns, but 




































ter the derricks were raised the guys were anchored to 
e steel columns. 

The hoist of each 30-ton derrick was operated by an 
ectri¢ motor of 100 hp., while each of the lighter der- 
icks had a 50-hp. motor. The hoists were first located 
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Deraits oF Derricks 


Most of the details apply to the 20-ton derrick; some 30-ton 
details are included.) 
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in the basement, but were later moved to the first floor 
for the benefit of the enginemen. Signals governing the 
movements were given by bell cords operated by a man 
at each derrick, the bell being located near the hoist oper- 
ator. The hoisting and topping lines consisted of 5-in. 
wire cables, with a four-part tackle for hoisting and 
three-part tackle for topping the boom. The derricks 
were swung by hand power, one or more men bearing 
against an 8-ft. horizontal pole connected to the lower 
part of the mast. The number of men depended upon 
the velocity of the wind, and in calm weather one man 
could swing the derrick easily. 


20-Ton DERRICKS 


The maximum reach is 95 ft. from the mast, with a 
load of 20 tons at that distance, and the boom can be 
swung to a vertical position. 

The mast and boom are box-lattice girders, built up 
of four angles, with lattice angles on all four sides. Both 
mast and boom are built in four sections; the two mid- 
dle sections of each are 12 ft. 6 in. long and enable the 
length to be varied as required for different work or 
buildings. The sections are faced at the ends and are 
put together with bolts in the splice plates; they are 
stiffened by diaphragm plates at the splices. 

The foot of the 110-ft. mast has cover plates on the 
four sides, with side plates forming the shoe for the 
boom, which is fitted to a 314-in. pin, while above these 
side plates is a heavy plate with 6x314-in. angles in which 
are journaled two 12-in. rope sheaves. The foot of the 
mast is stepped into a cast-steel shoe having a spherical 
bearing formed on the bottom, this bearing resting on a 
cast-steel base. The chord angles are 4x4x¥% in., with 
lattice angles 244x2xl4 in. riveted to the chord angles 
and to gussets or connection plates. The head of the 
mast is also fitted with plates, and has top plates riveted 
to flange angles. Through these top plates passes a 51- 
in. pin 44 in. long, on which rides a cap + ft. in diameter, 
to which the guy cables are attached. The section of the 
mast is T8x1T8 in. at the shoe and the top, and 30x30 in. 
in the middle. 

The 100-ft. boom has four corner angles 316x314.5 75 
in., With lacing angles 244x2x!'4 in., and is spliced in the 
same way as the mast. The bottom has cover plates on 
all sides, and pin plates for the 314-in. shoe pin. The top 
also has cover plates. In cross-section the boom is 16 in. 
square at the bottom and top and 28 in. at the inter- 
mediate joints and in the removable portions. The top 
is fitted with a 20-in. sheave for the hoisting line and 
with lugs for attaching the topping lift and the swinging 
lines. 

The parts are put together with 34-in. rivets in 43-in. 
punched holes; while the splices have 42-in. holes 
for 3-10. bolts. Contact surfaces were riven a coat 
of linseed oll, and the work was given a coat of graphite 
paint when completed. The derrick was built by the 
Chicago Bridge & Tron Works. 


30-Toxn Derricks 


These had 90-ft. mast and 80-ft. boom, with a working 
reach of 75 ft. and a hoisting capacity of 30 tons at that 
reach. They are of the same design as the 20-ton der- 
ricks, but with only one removable section in the mast 
and boom. 

The mast has chord angles 6x6x5¢ in., with lattice 
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angles 244x214x14-in., and gussets of 14-in. plate 5 in. 
wide. The spherical bearing on the cast-steel shoe rides 
in a bronze bushing in the base plate, and the head of 
the mast has an octagonal cap 51 in. diameter for eight 
IV-in. guy cables. This rides between bronze collars on 
the 544-in. ping The boom has angles 546ox51ox4@ In., 
with lattice angles and gussets the same as in the mast. 


This derrick was built by the American Bridge Co. 
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A Field for the Inspector’s Efforts 


By Artrutr W. Tripp* 


THE QvEstioNn—Shouldn’t the inspector interest him- 
self in the contractor’s methods and operations of con- 
ducting his work, and shouldn’t he endeavor to effect 1m- 
provements or changes in those methods and operations 
When it is evident that such are desirable, to the end that 
the very best quality of workmanship go into the structure 
Should he be 
Shouldn't 
strive for pleasing outline and finish as well as for sound 


that is possible under the specifications ? 


satisfied with a “good, commercial job” ? he 


concrete ; 

It would certainly seem that much could and should 
be done along these lines. 

THe ARGUMENT IN THE AFFIRMATIVE—Take the job 
Is gong along in a careless slipshod Way. The 
results are certain to be inferior to the one that 1s pro- 
The men 
will skimp their work at every opportunity and no amount 


that 
ceeding im an orderly and systematic manner. 
of inspection can prevent it. The quality of the work 
done by a gang working with insufficient light, feeling 
their way around knee-deep in water, or trying to keep 
their footing on a slippery slope, is bound to be inferior 
to that produced where the unnecessary parts of such con- 
ditions have been eliminated and the men can give their 
full attention to their work. If the contractor’s attention 
ix continually being diverted by difficulties or accidents 
that 
portion of the work is bound to suffer. 


could have been foreseen and avoided, some other 
Is it Impossible to prevent bulges in the wall or off- 
And isn’t there some- 


thing that needs fixing somewhere on the job that sees 


sets where the forms have joined ? 


the engineer called upon over and over again at the elev- 
enth hour to make concessions in order to get out of some 
complication that has arisen? Every engineer can recall 
He ought to hegin 
to inspect as soon as the excavation is started, and not 


scores of experiences of this nature. 


wait until the sheeting fails or the bracing weakens to 
‘Taken 
up at the start, delays can be prevented and many trying 


demonstrate what was apparent at the beginning. 


conditions for both engineer and contractor attending the 
job avoided. 

A few hints or suggestions to the superintendent, a 
word at the psychological moment or a tip to the foreman, 
are oftentimes all that are necessary to effect an improve- 
ment. Merely to point out clearly a condition that will 
arise later, will, in many cases, be sufficient to cause a 
change in the present methods. Sometimes the foremau 
needs educating, and if the matter is gone about in the 
right spirit, he will take it kindly. Sometimes you may 
have to convert him by means of persistent repetitions. 
Some men have that peculiar twist in their mental pro- 
cesses whereby continued allusions to one thing ultimately 


*Assistant Engineer, Board of Water Supply, New York 
City; 215 Kimball Ave., Yonkers, N. Y. 
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produce an effect upon their mind whereby they sudde: 
conceive the idea as having originated with themse! 
and promptly put it into operation. 

It would seem that here is a field for the inspect 
efforts. He is closely in touch with the physical col 
tions; he sees each part in its true relationship to 1 
whole; he has sized up the general policy of the contr; 
tor, he knows the attitude of the stiperintendent and 
is alive to the ability of the foremen , he has the experie: 
and judgment of his superiors to fall back on to su 
plement his knowledge or advise him in his efforts. 

It is granted that the situation is often a delicate o: 
to handle, for unfortunately it is usually in the smaller 
details that this treatment is needed and the specifications 
seldom give the engineer any assistance. Patience, ta 
ingenuity and persistence are needed, and it is not every 
inspector that has those qualifications even if he has the 
willingness. Then, too, his personality will be a large 
factor in the success of his efforts. In any event, he can 
accomplish something by bringing the details to the at- 
tention of the engineer, who could advise him from time 
to time or suggest a line for him to follow up. Often the 
matter is of sufficient importance for the engineer him- 
self to take it up, his position entitling his suggestions 
to more consideration at the hands of the contractor. 

It would seem that the sentiment so often expressed by 
the contractor, “This is my business, vou let me alone 
and if the job isn’t all right you can condemn it and 
I'll make it right,” ought not to be taken literally. It 
would be far better to steer things around so that the 
“condemning” point was never reached. 

es 
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Unloading Broken Stone or Gravel 
from Cars by Scraper 
By Ratepn BENNETT* 


Tt is frequently the case that crushed rock and gravel 
are shipped to a contractor in non-dumping gondola 


ears. Shoveling from such cars by hand is slow and 
costly. A device used recently at Torrance, Calif., en- 


abled the contractor to remove most of the material from 
a car at 


low cost. 





The arrangement, as shown by sketch herewith, con- 
sisted of a light steel chute arranged to be hung over the 
end of a car at an elevation such that a wagon could be 
driven across the track beneath the chute. Inside the car 
a slip scraper was used to drag the material in the car up 
to the end of the chute. This reached all but a small 
amount directly below the end of the chute which had to 
be removed by hand. 

One or two men guided the scraper, which was drawn 
forward by a cable passing over rollers on the top 0! 
the chute to a snatch block located far enough ahead oi 
the car to permit the dump wagons to pass beneath it 
A span of animals attached to the fall line dragged the 
scraper forward, but it was returned to the far end oi 
the car by the scraper men themselves. | 











*Consulting Engineer, Los Angeles, Calif. 
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While very sunple, the device was entirely successful, 

quiring only a slight amount of adjustment for suec- 

sful operation on cars of greatly varying sizes. It 

is devised by Mr. Grider, of the Bent & Pennybaker 
+2 


ee 


A Concreting Train Using a Drag- 
Line Excavator 

In track elevation work, the making of concrete is done 
very generally by the use of a train composed of cars of 
material and a car equipped with a mixer and other ap- 
In most cases, plank runways are laid over the 
ars, and the stone (or gravel) and sand are conveyed in 
Wheelbarrows to the charging platform of the concrete 
mixer. This method necessitates the handling and fitting 
of a number of planks for the runway, and it is said to 
require an average of 25 wheelmen to handle 150 cu.yd. 
of concrete material per 10-hr. day. 

In 1910, W. B. Louer, of Chicago, conceived the idea 
of simplifying this work by unloading and conveying the 
material directly from the cars to the mixer by means 
of a drag-line bucket. The bucket would be operated 
on a slack line directly over the material cars, supported 
at either end of the train by steel towers mounted on flat 
Cars. 


The details of this equipment were not worked up until 


paratus. 





ey 


Fic. 1. 
AND 


ConcrRETING TRAIN witH Drac-LiIne Bucket 
CABLEWAY FOR UNLOADING MATERIAL FROM 
Cars to Hoppers 


later, but early in 1913, the first plant was sold to the 
Chicago, Milwaukee & St. Paul Ry. for use on its Bloom- 
ingdale Road track-elevation work in Chicago. In per- 
fecting the design of the plant Mr. Louer was assisted by 
Mr. Page, of the Page Engineering Co. (which supplied 
the bucket and made the drawings for the steel towers), 
and by Mr. Middleton, the Engineer of Track Elevation. 
The plant was used in connection with the portable con- 
ereting plant having a folding tower for the elevator 
bucket as described fully in an article on this track- 
elevation work in ENGINEERING News of July 5, 1913. 
The work is under the direction of C. F. Loweth, Chief 
Engineer of the C., M. & St. P. Ry. 

The equipment as used on that work consists of two 
45-ft. folding steel towers mounted on flat cars located 
at opposite ends of the concrete train. Each tower when 
raised is guyed back by two 114-in. steel cables anchored 
to horizontal steel which are attached to the 
body of the car. These trusses carry hand winches for 
raising and lowering the tower by means of the cables. 


trusses 
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lig. 1 shows the complete train with its equipment. Fi 
% shows one of the towers being lowered. 

One of these cars is placed immediately behind the 
concrete mixer, and has storage hoppers so built that the 
steel tower may be readily folded over these hoppers, and 
so that a belt conveyor or charging dump-car can be run 
on a track in the center of the car and underneath the 
auxiliary hoppers to carry the aggregate to the mixer. 

The power car, at the rear end of the train, has the 
45-{t. folding tower and a specially built triple-drum 
30-hp. hoisting engine with boiler. The front drum of 
this engine is made strong enough to hold the strain of 
the main supporting cable. The rear drums are arranged 
with special brake hands fitted on the flange end to take 
care of the hard usage. The levers and brakes are brouelit 
forward and arranged in a quadrant about 6 ft. above the 
car floor, so that the engineman may have a good view of 
all the movements of the drag-bucket. 

This plant was designed for five cars of material to be 
switched in and their contents unloaded into the auxiliary 
hoppers ot the storage-bin car before it Is necessary Lo 
make a switch of empties. There is a storage capacity 
of 30 yd. in the auxiliary hoppers, which provides suft- 
Tn 


actual practice it has been demonstrated that the cableway 


cient material for a 144-yd. mixer to mix one hour. 


can be taken down, the empty cars switched out, and an- 


other train of concrete material switched in, in not to 





Fic. 2. LowerineG THE Pivorep Street. Tower ON THE 
Hopper Car oF THE CONCRETING TRAIN 
exceed 45 min., so that the concrete mixer can work con- 


tinuously. 
On the storage car is a platform about 7 ft. high, on 
which is mounted a small gasoline hoist (shown in both 
cuts ). 
When the five cars of material have been emptied and 
put 


ears, the procedure is about as follows: 


it is desired to switch these out and in five loaded 
The drag bucket 
and carrier are hauled in and landed on a platform on the 
front end of the power car. Then a I-10. steel cable 
is run from the gasoline hoist above noted, over the 
sheave in the top of the steel tower, and is attached to 
After this 


block has been unhooked from the tower, the engineman 


a large hook block on the supporting cable. 


on the power car winds up the three cables on the engine 
drums. By means of a hand brake on the gasoline hoist, 
at the opposite end of the train, just enough tension is 
kept on the If,-in. line so that the blocks do not drag on 


the tops of the cars. After the supporting and operating 


cables of the drag line have been wound upon the drums, 
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the 14-in. tag line is unhooked from the cable blocks and 
laid on the ground alongside the empty cars. 

If there are trolley wires, telephone wires, or other 
the power car 
unfastening the 144-in. steel guy cables 
and then lowering with a hand winch. This is the car 
shown in Fig. 2, and at the right in Fig. 1. 

The work is now ready to switch out the empty cars and 
the five loaded cars. When 
the the raised, the 
l4-in. pay line is attached to the drag-line cable blocks, 


overhead obstructions, the steel tower on 


Is lowered by 


set in the latter have been 


switched in, tower on power car Is 
and the gasoline hoist on the storage car then pulls up 
the block which holds the main supporting cable. As 
soon as this block is fastened to the top of the storage-car 
tower by means of a hook, everything is in readiness to 
heoin unloading stone and sand from the cars to the 
auxiliary storage bin. During this time the work of the 
concrete mixer has not been interrupted, because there 
was sufficient material in the storage bin to run the con- 
mixer for an 
The drag-line equipment, with a 


crete hour. 

l-yd. bucket, can 
handle easily 60 cu.vd. of loose material per hour. In 
fact, the drag-line engineman has been idle about half the 
time because the 114-yd. concrete mixer cannot mix 
concrete as fast as the I-vd. bucket can deliver material 
to the mixer. 

It was thought at first that the drag-line bucket woul: 
damage the bottoms of the cars, but experience has proved 
that this is It is necessary, however, to 
take the wheel off the brake-staff in order to make sure 
that the bucket does not damage this and render the 
brakes inoperative. The width of the drag bucket is about 
t ft., and about 75% of the material in the car can be 
without After this it is necessary 
for two men to get in the car and shovel the remaining 
material from the the car toward the center. 
Then the drag bucket will take out this material with the 
exception of about The drag bucket is then 
spotted in the car, and the two men shovel the remaining 
material into it. 


not the case. 


unloaded assistance. 


sides of 


3 cucyad. 


The number of men needed to operate this plant is 
seven in all: An engineman and a fireman on the power 
car, two laborers to clean up the five material cars, a sig- 
nal man to warn the engineman to dump the bucket when 
he has it over the sand and stone hoppers (this man 
also attends to the gasoline hoist when a switch of cars is 
heing made), and two men under the hoppers on the hop- 
per car to attend to feeding the sand and stone to the 
mixer. 

This equipment is applicable for use with any style or 
make of concrete mixer. It is a portable plant and can 
he prepared for movement from one place to another in 
30 min. The entire outfit was furnished by the 
W. B. Loner Co., Old Colony Bldg., Chicago, to which we 


about 


are indebted for information. 


oF 
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Making 
tendent of Street Repairs 
upon a method of removing 


Asphalt Pavements Non-Slippery—The 
of San Francisco, Calif., 
the chief objection to 


Superin- 
has hit 
asphalt 


pavement, described in the ‘Municipal Record,” as follows: 

The method of rendering the pavement !ess slippery is 
by heating the surface of the asphalt and then applying a 
layer of coarse sand which is rolled into the pavement, 
which affords a sufficiently rough surface to enable horses 
to keep their footing and automobiles to pursue a straight 
course in wet weather. Experiments with this pavement on 
Fell St., between Baker and Scott, and on Scott St., between 
Fell and Waller, have proved so satisfactory that the city 
officials have decided to extend its use to other parts of the 


city. 
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A Rail-Handling Machine for Rai 
Renewals 







In renewing rails, the labor problem is often a seri 
factor, owing to the large number of men required 
handle heavy rails and the difficulty of organizing 
men for efficient work. A light rail-handling machine 
picking up the new rails (distributed along the tra 
by work trains) and setting them in position is now 
use and giving very satisfactory results. 

The machine, which is shown in the accompanying 
is a hand crane, having a pair of double-flanged whe 
1 to ride upon one rail while the inclined boom is s\ 
ported by an A-frame B resting on the ties. The sill } 
of this A-frame may be fitted with a pair of pivoted + 
removable axles carrying small flat-tired wheels to ric 
on the opposite rail. In the cut these are shown remove 
and placed temporarily on the frame at DD. When ¢! 
machine is to be moved from place to place, or when it 






cat im i 


Ratt RENEWALS 


Franklin 
maker.) 


Rait-HANDLING MACHINE FOR 


(P. H. Madden, Sparta, Wis., inventor. 


Iron Works, 
La Crosse, Wis., 


to be moved forward and the rail is already in place, the» 
wheels can quickly be replaced. 

With the arrangement shown in the cut, the weight is 
transferred entirely to the one rail by pressing down on 
the counterweight bar F, 
of the ties. 


so as to raise the A-frame clear 
Then the extra wheels can be adjusted, or the 
machine can be pushed forward while balanced on one 
rail, by men at the handles #. The bar F is detachable, 
and carries a platform for splice bars, ete., to form the 
necessary counterweight. 

The winding drum carries a chain forming a loop in 
which hangs the hoisting block to which rail tongs are 
attached, the fixed end of the chain being attached to the 
head of the boom. The chain is of such length that rails 
14 ft. from the track can be reached, but it is only rarely 
that the rails are at such a distance, if the distribution 
has been done properly. The machine can be placed on 
the cars of a work train for loading the old rails, and it 
can be run to and fro on the track to carry rails, frogs, 
switches, etc., to the points where they are to be placed. 

Only three men are required to operate the machine, 
two of them being at the crank handles, the third carries 
out the chain, attaches the tongs, and guides the rai! 
into place. They can readily handle heavy rails, frogs, 
switches, ete., picking them up from the ground, carrying 
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hem to place and setting them in position. It is stated 
that three men with the machine can do as much work as 
an ordinary rail-handling crew of 12 to 20 men, and can 
easily keep up with the men who are pulling the spikes 
and doing the work in advance. 
}00-Ib. 


The three men 
rails at the rate of three per minute. 

[mn one instance on the Chicago, Milwaukee & St. Paul 
lty., two stretches of rail renewal were in progress. The 
first foreman had 


can lay 


gang of 38 men, and there was only 
one passenger train to provide for; in a working day he 
laid 1697 ft. of rail, with Weber joints, and placed two 
anticreepers on each rail as it was laid. The other 
man had 25 men and a rail-handling machine, and had to 
take care of five trains. In a working day he laid 1848 
ft. of rail, with Bonzano joints, and applied els ht anti- 
creepers to each rail. In July, a rail-renewal gang using 
the machine did rapid work on the La Cina Division 
of the same railway. This is a double-track line with 
heavy traffic, so that it was frequently necessary to inter- 
rupt the work and close up the track for the passage of 
trains. They handled 90-Ib. 33-ft. rails, and the work 
was as follows, the number of men given being exclusive 
of the three machine-men : 


fore- 


No. of section men No. of rails laid 


July 17 : 36 153 
July 15 36 157 
July 19 : 36 40* 
July 21 ; 40 207 
July 22 35 120 
July 23 10 212 
July 24 44 223 
ge ee : 35 154 
* And changed two switches. 
The machine is the invention of H. Madden, Road- 


Milwaukee & St. 
manufactured by the Franklin 
‘La Crosse, Wis. It is used not only on the 
railway mentioned, but also on the Northern Pacific Ry., 
and the Great Northern Ry. A machine of the same 
general character but requiring a larger number of men 
was described in ENGINEERING NEWs, Jan. 23, 1913 
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master of the Chicago, 
Sparta, Wis., and it is 


Iron Works, of 


Paul Ry., at 


Steel Cutting-Edges for Concrete 
Caissons 


Reinforeed-concrete caissons sunk through rock form 
the foundation for the main part of the Tennessee River 
dam at Hales Bar, Tenn. There are 26 caissons in all, 
in sizes from 30x32 ft. to 54x70 ft.; in sinking them 
there was opportunity for trying variations in design. 
Several types of cutting-edge were tried, sketched here- 


with. It is stated by the engineers in charge of the 


”_¥Plate 





6 “Channel, YS “RR 4°Z, 1b. Lt teased 


131b. 
Four Forms or Curring Epge ror CONCRETE CAISSONS 
contract work that the last one sketched, the round cut- 
ting-edge, proved greatly superior to the others; this, of 
course applies to work in rock only. 

The rock under the cutting-edge was removed mainly 
by blasting. An important matter was to clear the rock 
away well outside the outer line of the caisson, as other- 
Wise a projecting point might hang up the caisson. The 





KE RING 


NEW 


1033 





round-edge. style of cutting-edge was the best adapted 
to this requirement, whereas the flat-bottom 
pecially the first one (6-in. 
erable trouble in clearing. 


styles, Cs- 
channel base) gave consid. 

Blasting with light charges was done close to and right 
under the cutting-edge in all the caissons, but in no case 
damaged the cutting-edge. The explosive was 60% dly- 
hamiite. 


2 
ve 


Diagram for Projecting Edges of 
Steel Bearing-Plates 


In designing the shoe-plate of a column or of a girder, 
rv the masonry-plate under the end of a beam, the thick- 
ness of the plate is usually determined by the allowable 
bending stress in the corbeled-out plate—the bearing 
pressure being assumed equal to the allowed base pressure. 
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STEEL 


roR PROJECTING EDGES OF 
PLATES 


DIAGRAM BEARING- 


Devised by J. H. H. Poole, Baltimore, Md. 


“(For 


The calculation is not difficult. If p is the allowed base 
pressure (Ib. per the amount of projection 
(in in.), f the allowed bending stress in the plate, and 
f the required thickness of plate, 


plates up to 2 in. thick, and projections up to 10 in.) 


sq.1n.), bh 


M =i pit =2e 
. 6 


per inch of width, or 


‘= h is 3p 


NF 
If ‘ is taken as 16,000 Ih. per sq.in., 
= 0.0137 dV p 


either the 
may be 


from which thickness, overhang or bearing 


pressure found when the other two are given. 
The diagram herewith solves this formula. 
utilizing the straight-line relation between ¢ 
and b, different line for 

The diagram was drawn by J. H. H. 
P. O. Box 615, 


It avoids 
curves by 
each 


and showing a value of p. 


Poole, structura! 


Md. 


Baltimore, 


enameer, 
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\ Cableway with Side-Swinging 
Towers 


A novel departure in construction cableways was made 
yy A. Bleichert & Co., of Leipzig, 
tion with the censtruction of Lock No. 1 of the Rhine- 
Herne 


to use transverse cableways traveling along the longitudi- 


Germany, In connec- 


‘ 


Canal, Germany. In this case it Was Inconvenient 


nal sides of the lock excavation, and longitudinal cable- 


Way> (¢ med to be dictated DY the local conditions. To 





LONGITUDINAL CABLEWAYS 
RHINE- 


GENERAL VIEW OF 
Pit ror CONSTRUCTION OF LOCK 1, 
Herne CANAL, GERMANY 


Fie. 1. 
OVER 
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arrange these as traveling cableways would have been 
rather expensive, considering the small length of travel. 
It was proposed to use two cableways, one over each longi- 
tudinal lock wall, and to get lateral reach by using a later- 
ally swinging mast as end support of the cableway. This 
scheme was adopted. The mast is arranged to swing 
laterally on its base as a pivot under control of tw 
side guys connected to hoisting engines. 

The two views herewith illustrate the arrangement of 
the cranes and how they were placed with respect: to the 
work. The two double side guys of each cableway mast 
can be seen in the views. In Fig. 2 the engine-houses for 
the two cableways are seen at the extreme right and left. 
The operating ropes lead from the foot of each mast to 
the corresponding engine house. Excavation spoil is 
handled by the cableways to the hoppers over the narrow- 
gage track on a trestle in front of the mast, Fig. 2: a 
similar equipment was used later for handling in the 
concrete material. 

These slewing cableways are said to have handled their 
work just as efficiently as traveling cableways, at a much 
lower construction cost. 


SUMAUOUAUEDENAEEAUCUALAUEAUOEONCUCONSUASOUOEEDEREESDAUSANTAUOOCO OLAS EEOUOEOS DST AULEUEEEDEERELEUETOR EO OUUSERAEAUASGESECUOONCOAAOOEOPOOMOOEOUEIEROOEOEEOEODCESULOUOOORSAEOORGUGUONENAAU ANON OOOO OOOO EOI NEES 


NOTES 


STU AUESAUASUACUANAASCAAATREGLALEDSNNSOUAUAUROEYORPOUOOUETUAETE CTO OD EEEREOEAUG OOD OGONEOOGOSUEDERESESOAANOOEODENEDEEUEEEOERUSECUOCOOOOROORUUEROUEROGOOOCOOOECOSOGROCUSAAOOUOUTAUTETEOEEEEO CREE ORDERED ETS 


UUCNEOPOUTEECEEOOEDOOELEDE 
VAUnsunaeeensnnenennaneaeye 


Cutting a Concrete Wall to provide expansion joints is a 
problem now faced by a contractor, who asks for informa- 
tion. The wall is 16 in. thick (presumably with rein- 
forcement) and the slots should be of such section as to re- 
tain the asphalt filler. Air drills and air chisels have been 
suggested, but at present the problem is unsolved. Perhaps 
some of our readers can give suggestions or experience as to 
of this kind. 


steel 


work 


Fic. 2. SwinGinc Masts At OPERATING END OF CABLEWAYS 


(Operator’s houses at left and right.) 
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Holder—A _ plumb-bob 
transit tripod has been designed by a 
remedy for the plumb-bob getting 
holes in the transitman’s pockets. The cut shows 
applied to a split-leg tripod. The point of the 
plumb-bob rests in a \-in. 
PEt hole bored % in. deep in the 
spacing block of the leg, while 

/ its neck fits two 
if strips of inner 
( strip, <A, is two 
screws. The outer strip B is 

end, while the 


hinged at 
other end is notched to hook 
over a pin C. This pin is fitted 
as a clamp screw, so that by 
a slight turn of the milled 
head the plate is held firmly 
in place. Both plates are 
slightly bent at the middle so 
as to allow for the neck of 
the plumb-bob and the string 
which is wound around it. 
This contrivance is 
scribed in the 1913 “Proceed- 
ings” of the Dominion Land 
Surveyors Association, by F.H. 
Kitto, Director of Surveys, 
Dawson, Yukon Territory, 
Canada He states that he 
uses this as the permanent 
receptacle for the plumb-bob, 


Plumb-Bob 
of the 
rveyor, aS a 
nching 
device 


holder attached to one 
Canadian 


lost or 


between 
The 


secured by 


brass. 


one 


de- 
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Piuwp-Bopn HoLpEer on 


rue Lee or A Trreop whether in the field or the 
office. 

Easement Curves for Street-Railway Track—For street- 

railway curves, where (as in streets) the external secant 


governs the layout more rigidly than in other railway work, 


kK. P. Armstrong (Boston, Mass.) proposes using easement 
curves of double the main-curve radius, and running the 
central curve to tangents offset inward by an amount arbi- 
trarily assumed. The procedure as he recommends it would 
be: Knowing the external secant of the entire curve (from 
the physical conditions), the amount by which the inter- 


section point is shifted inward must be assumed first of all, 
to give sufficient length of easement curve without reduc- 
ing the main-curve radius too much. Then the _ offset 
tangents and their P.T.’s are located, and the central curve 
run from them; finally the easement curves are set by off- 
sets. 

The general method proposed is very old. On its special 
value for street-railway work the opinions of others would 
be useful. 


A Simple Power Scraper Outfit was used for earth strip- 
ping at the limestone quarry of a lime-manufacturing con- 
cern at Middlebury, Vt. <A description was given by J. A. 
Peck at the National Lime Manufacturers’ Association meet- 
ing last month. 

The outfit was made up of a double-drum hoisting engine, 
a wire rope, a few 24-in. sheaves, and several 15-ft. wheeled 
scrapers. There was also a heavy contractor’s plow, for use 
in place of the scrapers to break up the ground where the 
digging was too hard. The tongues of the scrapers were cut 
off to 8 ft., and a small wheel set under the stub to hold the 
tongue off the ground. One scraper was hitched to the end 
of a wire rope running through a sheave beyond the dump- 
ing-ground and thence to one drum of the hoisting engine. 
Back of this scraper were hitched the others, in tandem, with 
6-8-ft. spacing between; the scrapers were connected by a 
pair of ropes leading from the tongue of one scraper to the 
sides of the scraper next ahead. The rear of the rear scraper 
was hitched to a bridle on the end of a rope leading back 
through a sheave located back of the site to be excavated, 
and thence to the second drum of the hoister. By hauling in 
on one drum and paying out on the other, the scrapers would 
be pulled forward from the stripping site to the dumping- 
sround, and by the reverse operation they were hauled back. 
Five or six men were used; two loading the scrapers, two 
dumping them and leveling the dump, and the rest to handle 
the hoisting engine. In operation, first the front scraver was 
filled, and the others in turn, whereupon the train is hauled 
forward, dumped and hauled back. 

This plant was used only a few weeks, due to local con- 
ditions, and it did not work steadily because the boiler of the 


hoisting engine was defective. Yet the experience was 


enough to prove the power scraping to be much cheaper and 
quicker than horse scraping. 
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Three Derrick-Boom Ends—In the sketch below, A and B 
show two scow-derricks working side by side at the quarry 
of the International Contract Co., near Seattle. They are 


handling loads up to 5 tons. Except for the rigging they are 
alike in all Derrick B shows much less vibration 
of the boom under load than A, The reason for carrying two 


parts of the line of A toa the 
boom 


respects. 


boom sheave set back along 


some distance from the end is to get the resultant of 
the pulls back of the load line. In B the same effect is se- 
cured by attaching the boom-end block to the pin of the 
hoist-line sheave, so that the bucket end of the hoist line 
gives a slight cantilever action that tends to balance the 
weight of the boom. A boom broke recently, which had its 


main boom-fails sheave 


fastened to the end of the boom, as in 
A, but did not 


have a sheave back on the boom, the dead end 


of the line being fastened near the end of the boom. This 
2 Shean 
2 Sheaves ne = 


6Lines 
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THREE Ways or Riccine 4 DerrtcK-Boom Enp 
(C is suggested as better than A or B.) 
was a 90-ft. stick about 16 in. 
at the tip; it was not trussed. 
its length back from the end. 
An arrangement like C in 
more satisfactory than A or B. 
used, but it 
A and B. 


through at the butt and 10 in. 
It broke about one-third of 


the sketch suggests itself as 

This is, of course, commonly 
ought to avoid the difficulties occurring in both 
[W. J. Ryan, Waterman, Wash.] 


Tests on the Strength of Adobe Brick were made some years 
ago by Herbert N. Alleman (now a resident of South America), 
assisted by W. F. Schaphorst, the latter of New York City, but 
at that time resident in the Rio Grande Valley. As 
known, adobe is the alluvial clay of southwestern 
States and Mexico, which is formed into brick 
9x12x4 in. in size) and allowed to be sun dried. Mexican 
brickmakers generally add chaff or some other fiber sub- 
stance for binding together the mixture, The ingredients are 
mixed without the aid of machinery. Peons tread in the wet 
mixture barefooted until the proper consistency for molding 
has been reached. When dry, adobe has the appearance of an 
ordinary chunk of dry gray mud, but it will give a 
ring when struck, similar to the ring of ordinary 
clay brick. 

The were made in tension on briquettes of 1-in. 
section, of the standard cement-testing type; in compression 
on 1 in. square by 5 in. long prisms (in compression along 
the 5x1-in. surface); and in flexure on 1-in. square pieces over 
a span of about 4 in. The average tensile value of the 
quettes was found to be about 60 Ib. per sq.in., few falling 
below that figure and some attaining a tension as high as 
80 lb. per sq.in. The compression specimens ran up to about 
500 lb. per sq.in. on the average, with not very great varia- 
tion. The flexure specimens broke uniformly in tension with 
an extreme-fiber stress value of about 60 lb. per sq.in. All 
specimens were carefully made and were undoubtedly of con- 
siderably greater strength than would be attained by the ™a- 
terials commonly used: and mixed in the usual way. 


is well 
United 
(usually 


metallic 
burned- 


tests 


bri- 






























































Attempts were made to reinforce the adobe beams with 
steel in ner similar to the reinforcing of concrete, but it 
was ad ( ed tl adobe shrinks considerably while drying 
so that large cracks appeared all along the beam and rein- 
forcement proved a= failure It was then suggested that a 


small percentage of cement might be added to the adobe to 
reduce the shrinkage. This was somewhat successful, but not 
sufficiently to be of any value. Cement dice not improve the 
strength quality of the adobe until a half-and-half mixture 
Was used, 

In the opinion of Mr. Schaphorst, who reports these tests, 
there would be a field for a building-block machine to manu- 


blocks. He 
durable, 
truer 


facture adobe believes machine-made blocks 
would be 
tar because of the form of 
duced. The cost of adobe bu 
mortal 
our correspondent 


for this 


stronger, more and would require less mor- 
block that could be 


gs with the more 


pr O- 
ildit expensive 


joints would be correspondingly reduced So far as 
knows, however, there is no machine made 


purpose, 


A Large Building Truss is illustrated in the halftone here- 
with, from the Mass. It 
goes through two stories, and Lelie 2 
Thoner, Boston. ] 


U. 8. Boston, 


weighs about 100 tons. 


new Custom House, 









ix U. S. Cusrom Tlousr, Boston 


Trt Ss 








Loading Formulas for Crane-Girders—The formulas for 


loading on crane girders given by FE. Owen (Oct. 23, p. 815) 
contained a serious printer’s error. The wheel-load of the 


C 
W 5.1 — 
U.Sd = 0.0035 S 
where 
C Capacity of crane, tons 
Ss span of crane, ft. 
\\ Wheel-load, 1000-1b, units. 
The second term in the denominator was erroneously given 
Ss 35 
Application of the furmula: \ 20-ton crane 65 ft. in span 
sou wheel-load 
20 
\\ 5.1 - _ —— = 37.3 (37,300 Ib.) 
O.S5 0.0035 ® 65 
e second formula given, the wheel-spacing of this 


D 


“1 +] 
TR 


20 + 1/4, 65 10.6 ft. 
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Wallis 
field 


Concrete Made of Cement 


stones, are 


Grout into 
used in the 


which 


dropped rough being const) 


tion of buildings on the country estate of J. P. Thomas 
Middleburg, Va. The plans of the houses were prepared 
Kr. J. Sterner, a New York architect, and the forms of 


D. Morrill are being employed on the 
forms are first placed for the 
With rosin and sand to give a rough and then filled 
with a liquid grout of cement, lime and sand. Into ti 
grout rough field stones of all sizes and shapes are dropy. 
and bedded. After this has set up, the forms are removy: 
and a thin coat of cement stucco plastered onto the prepa: 
face, It is reported that this grout 


work. These st: 
houses, coated on the ins 


face, 


construction has be 


used on over 1000 cu.yd. of 12-in. wall. 

With common labor at 191% cents per hour, the cost pe 
cubie yard was: 
BR Ee isa caer os bs te ek eh eee ee ees $0.4 
eo Wan. Ge RS OU EN S oa a ate are Bi a1.d0s wee Sosrae bare he Deo eee ] 
S00: th, Cement at GL.60 SB WE. kok hinds dev dewus khwceeese 1.1 
APD Os MIS Ce Rectan sa Sim art Nate cuit oie re AU Sie oo era ease 0.4 
POTms, S&tting Bil BOUTIN oon so 48 essa eaves eksoen 0 

OCR, “MORE Siccicineindahis bie pate hae eae $4.2 


An Improvised Bottom Dump Concrete Bucket has bevy 
used quite extensively by the engineering force of a western 
railway. The bucket is made in the shops of the railway for 
use in depositing concrete under water. The accompanying 
sketch shows the general details. It consists of a squar 
section bucket made of wrought-iron plates, braced at top and 
bottom with angle irons, and having part way up the inside 


a double door hinged on each of two opposite sides and 
dropping down against those sides in the manner shown. 


These doors are connected by a toggle joint to a vertically 
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disposed bar from the top of which the bucket is hung from 
the derrick line. Hinged to the top supports of the bucket 
(which supports can also be used in lifting the bucket) is a 
which can engage a notch in the suspension bar. 

In operation the bottom dumping are held 
against angles riveted to the sides of the bucket by the ten 
sion of the toggle due to the weight of the bucket hanging 
from the derrick. To keep the doors closed when the bucket 
is not suspended, the dog is swung into the prepared notch 
In depositing concrete the bucket is filled to its top level 
into the water at the place where deposition is 
desired. When it reaches bottom the tension on the line is 
relaxed and the bottom drop alongside the 
the bucket and the concrete slips down into the opening, the 
doors aatomatically shutting when the bucket is I 


dog 


doors closed 


and swung 


doors sides of 
raised. [1 
it is desired to rest the bucket on some other surface befort 
lowering to the bottom the dog is slipped into place, and thé 
line ean then be slacked off without causing the 
open, 


doors to 
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Advertising an “Institute of Efficiency’’ 


Is efficiency a fraud? We hesitate to say, yes; but we 
do not hesitate to say that the methods used by some of 
the apostles of efficiency for its promotion are calculated 
to discredit the whole efficiency movement, 

A correspondent sends us an advertisement by one 
of these apostles stating that “the whole story” of this 
apostle’s “Method of Efficiency has been condensed into 
24 lessons so that vou can acquire an Efficiency Education 
without leaving vour home or giving up ycur present oc- 
cupation.” | 

Young Mr. Easy Mark who reads this flaring adver- 
tisement is further that men 
previously trained by the said apostle, all are now draw- 
ing high salaries, one of them $2000 a month and that 
this course of 24 lessons is a short cut to business suc- 


assured of the scores of 


COSS, 

It is further stated in large display type that “almost 
everybody needs this course and almost everybody can af- 
ford it.” 
or inherent ability being necessary for success in sucl 
work, and the fair inference is that anybody, young or 
old, no matter how limited his knowledge and experience, 


Not a word is said as to previous education 


no matter how deficient he may be in mental or morai 
qualities, ean take this course of 24 lessons and be place! 
on the high road to the success represented by a $2000 a 
month salary. 

It seems to us a fair and moderate statement that such 
advertising is properly to be classed with Julian Taw 
thorne’s circulars of the King Solomon Mines, or with 
those of the so called educational institutions which clains 
to teach law or medicine and award diplomas and aca- 
demic degrees for a few weeks or months of study. 

We respect the achievements of a few able and reputa- 
ble engineers who, after laving a sure foundation by 
long and successful professional and business experience, 
have undertaken special work as professional advisers to 
concerns who seek to improve their business methods, 

But the swarm of half-baked “efficiency experts” who 
are seeking employment. as the 
strength of a correspondence course in some “Institute of 


“business doctors” on 
Kiticiency” or solely on their claims to expert knowledge 
and who ought not be trusted to doctor a cat—such men 
as these are rapidly discrediting the whole efticiency move- 
ment in the minds of intelligent business men. 

Two clauses of the Code of Ethics, just sent out for let 
ter ballot by the American Society of Mechanical Engi- 
neers, read as follows: . 


(20) The engineer should endeavor to assist the publie +> 
a fair and correct general understanding of engineering 
matters, to extend the general knowledge of engineering, and 


to discourage the appearance of untrue, unfair or exaggerated 
Statements on engineering subjects in 
especially if lead to, or are made for 
the purpose of, inducing the public to participate in unworthy 
enterprises. 

(24) 
their advertising to 
conformity with the 


the press or elsewhere 


these statements may 


Engineers engaged in private 


professional 


practice should limit 


cards and 


modest signs in 
practice of other professions, 
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We believe that all engineers who value their profession- 
al reputation will recognize the wisdom of the above rules, 
and will agree that any engineer who violates them brings 
discredit not only upon himself but upon the profession. 


Dry Weather Levee Failures 


Sloughing off of levees during periods of flood is a 
well known form of failure and is commonly guarded 
against by banquettes on the land side and other meth- 
ods to prevent the river water from seeping through or 
eroding the bank. At such times, of course, the failure 
of the levee results in an inundation and a large loss of 
property; vet the damage to the levee itself is no more 
than may happen at a time when flood protection is far 
from being a present problem—when the river is at its 
lowest S.age. 

Water may seep through from the land side as well 
as from the river side; and in an earth embankment seep 
age water is a dangerous element in whichever 7Jirection 
its flow occurs. Seepage water from behind wae levee 
when the river was at an extraordinarily low stage— 
and a poor foundation—is responsible for one of the 
worst levee failures which has 
Mississippi River Vailey. 

The sloughing off of 1,500,000 cu.yd. of earth from the 
ievee protecting the lower part of the City of Helena, 
Ark., is described, together with a brief history of this 
levee, elsewhere in this issue. 


occurred recently in the 


The slough oceurred dur- 
ing the dry-weather period when the river was at about 
a 4-ft. stage. It was the fourth large slide which had 
occurred at this point under exactly similar conditions ; 
and it means a loss to the city of about half a million 
dollars. 

The problem here has been to maintain an earth em- 
ankment 50 ft. high, 
® foundation of 


practically on the river bank, on 
Impervious hard brown clay overlaid 
with a stratum of quicksand, which outcrops in the river 
about 200 ft. from the river After the first slide, 
the most troublesome part of the river bank was revetted 


bank. 


with woven and fascine mattresses, with the idea of cov- 
ering the sand outcrop in the river bed. Other slides and 
was found in the 
It was attempted to get rid of this by drainage on 
Now the worst slide of 
all has developed and it has been decided, we believe, to 
build a levee somewhere in the rear of the present Joca- 
tion. Neither the nor the drainage scheme 
was ever fully carried out to the satisfaction of the gov- 
ernment the 


eave-ins followed, and seepage water 
levee. 


the face and behind the levee. 


revetment 


engineers, owing to lack of necessary ap- 
propriations, 

Fortunately, periods of extreme high water do not fol- 
low immediately upon periods of low water, so that in 
al] probability the levee will be repaired before another 
flood is imminent. Fortunately, also, similar founda- 
tion conditions do not exist commonly in the Mississippi 


Valley; yet this form of failure and the ever-present 
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danger to levees similarly situated at times of extreme 
low water is a point worth bringing to the attention of 
Appar- 


there is no tried and satisfactory method of pre- 


engineers engaged in levee construction work. 
ently. 
venting such failures, at reasonable cost, and few engi- 
neers will care to trust wholly to tuck when known con- 
ditions, unprovided for, may cause repetitions of failures 
to the same structure. 


°° 
as 


A Fairly Good Fee for an Engineer 


Engineers who have become discouraged at the lack of 
the 
should take heart after reading the final paragraph in the 


financial recognition — of engineering — profession, 
article in this issue describing the proposed new water- 
In that paragraph they will 
see that the City Council of the capital city of Canada 
has just voted to retain Sir Alexander R. Binnie, the 
well known English engineer, as the designing and super- 
vising engineer for the new water-supply system; and 
that it has accepted Sir Alexander’s proposition that 
he be paid $100,000 for the complete supervision of 


supply for Ottawa, Canada. 


the scheme from its design through the completion of its 
construction, the engineer to furnish for this sum all 
of the engineering supervision and inspection, as well as 
the designing, specification writing, and advice ordinarily 
given by a consulting engineer. 

Specifically, Sir Alexander Binnie agrees to furnish the 
entire engineering force for the survey of the line, the 
designing of the system, and the supervision of the work 
during construction. He agrees to prepare the necessary 
contract drawings and to supply all the necessary specifi- 
cations and bills of quantities; he agrees further to be 
responsible (although such responsibility is, of course, 
not financial) for the proper execution of the work and 
for all payments made to the contractors, and he guar- 
antees that at least twice during each working season he 
himself or one of his partners will come from England 
and visit the work. In other words, the English engineer 
will substitute his own office and force for the ordinary 
city department which has control of the construction 
of a new water-works for a city, such an organization, for 
instance, as the New York Board of Water Supply. 

This, it will be seen, is an extraordinary contract. It 
is of a type fairly common, we believe, in those out of 
the way countries where local. authority is not sufficient 
to undertake the establishment of its own engineering 
force, but decidedly unique in a civilized, modern city 
of the size and quality of Ottawa. Realizing this, Sir 
Alexander submitted an alternative proposal whereby the 
city furnished the engineering force and the English en- 
gineer the services of his consulting firm. For this he 
was to receive $140,000. The city fathers, however, ac- 
cepted the first proposal, under which—using the figures 
given in a report in an Ottawa paper purporting to 
come from Sir Alexander himself-—the actual cost to 
the firm will be $300,000, leaving a handsome personal 
fee to the consulting engineer of $100,000. 

As shown in the itemized estimates on p. 1013 of this 
issue, the total cost of the new system will be $8,000,000, 
and the Mayor of Ottawa in recommending the accept- 
ance of Sir Alexander’s proposition, ingenuously re- 
marked that the fee requested was on the usual basis of 

5% of cost. 
estimated cost; $5,500,000 is devoted to a gravity flow 
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steel pipe line, on which the cost of supervision and d 
sign is of course comparatively small; $500,000 is di 
voted to land purchase, on which the engineers have |i: 
tle work to do; and $976,000 is put down for “enginee: 
ing and contingencies,” from which, incidentally, it wi 

be seen that the city will have well over $500,000 ; 

spend on engineering, in addition to that which it pay 

to its English consultant. This leaves only slightly ov 

$1,000,000 to be expended on construction of a sort tha 
requires any considerable amount of high-class enginee: 
Ing work. 

A 5% fee for the design and supervision of constru 
tion of a five million dollar steel pipe line is fairly goo 
pay, as engineering pay goes, but what shall be said «| 
a fee of $75,000 for the privilege of drawing a millio: 
dollars for “engineering and contingencies” and of allow 
ing a lawyer, properly paid on his own account, to buy 
$500,000 worth of land ? 


oe 
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The Foundation Difficulties at Hales 
Bar Dam 


In view of the opening of the great Hales Bar dam and 
power development—which occurred last week almost at 
the time of the appearance of our article describing the 
difficulties met in constructing the dam—it is worth 
while calling renewed attention to the quite exceptional 
nature of the work. In the first place the use of caissons 
as a dam foundation is new.* In the second place, 
wherever caissons have been used heretofore they served 
to reach rock, while at Hales Bar they were used to pene- 
trate rock. But the word “rock” here may be misunder- 
stood: the material through which the caissons passed was 
indeed rock in situ, but on the score of physical con- 
dition it should be called a boulder deposit, so extensive 
was the fissuring and disintegration which had resulted 
from water solution. Moreover, this bed of boulders was 
full of artesian water streams, which poured forth where 
the fissures were laid open by the progress of excavation. 
Under these circumstances the caissons performed nearly 
the same service as in going down through water-bearing 
sand. 

The Hales Bar foundation caissons may be regarded 
also as forming a water cutoff under the dam. In this 
connection the artesian flow as well as the possible (pres- 
ent or future) river-water flow through the fissured 
strata must be considered. And this cutoff structure at 
the same time forms a substantial anchorage against the 
downstream thrust of the water impounded by the dam. 

Since the peculiar conditions of the case made the 
caisson method thus indispensable, it is surprising to 
learn that the literalness of the government engineers in 
mterpreting the specifications should have delayed its 
adoption by withholding sanction of the caisson method 
for more than a month. To hold that when foundations 
are to be secured in the open they must be laid bare to 
the light of day under atmospheric pressure is rather 
extreme. The same objections will probably not be 
raised in a second case of similar physical difficulties, in 
view of the success of the Hales Bar work. For this rea- 


*For the use of caissons in dam construction, reference 
may be made to the foundation of the Hauser Lake Dam 
(“Engineering News,” June 22, 1911, p. 743); to the more re- 
cent construction of a dam across the Rhine at Lauffenburg. 
and to the work on the Scotia dam of the New York Barge 
Canal, now in progress. 
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son it is good that the question was fought out in an en- 
terprise backed with so much financial courage. 

Our description of the work in our last issue made no 
reference to the financial part of the enterprise. The 
late Anthony N. Brady was the man who stood back of 
the undertaking. Special appreciation is due his persis- 
tency in continuing the work in the face of expenditure 
muliiplying indefinitely, and in spite of what would or- 
dinarily be a fatal discouragement, namely, the succes- 
sive failures of three contracting firms to make headway 
against the difficulties. We have no precise figures on 
the the work, but when it is stated that the 
amount of excavation was about 514 times as great as 
that originally provided for in the design and contract, 
and that the underwater rock excavation was multiplied 
perhaps ten or fifteen times over the contract quantities, 
some idea can be formed of the enormous total cost. 


cost of 
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The Future of the Motor Omnibus 


For nearly twenty years it has been accepted as an 
established fact that the electric street railway repre- 
sented the final step in the evolution of city passenger 
transportation. In practically every American city and 
town of any size, street-railway tracks have been run over 
every route offering sufficient traffic to make the line a 
paying one; and on a good many lines where profitable 
operation will be a matter of the remote future. 

In England, however, no such complete victory of the 
electric street railway over older methods of transport 
has taken place, largely because of legal obstacles to the 
use of the city streets by railway lines. Electric-railway 
development has thus been held back there while the 
public has continued to patronize the old horse-drawn 
omnibuses. Within the past five years, however, the 
motor omnibus has very rapidly supplanted the horse- 
drawn vehicle; and the mechanical improvements in 
this type of motor vehicle have been so rapid that it is 
now recognized as a very serious competitor of the street 
railway. 

In both England and the United States, the last two 
years have seen an enormous increase in the use of auto- 
mobile omnibuses and coaches for passenger transport in 
country districts. Enough success has certainly been 
achieved both here and abroad so that the motor omnibus 
must now be recognized as a method of passenger trans- 
portation destined to find a very large field of usefulness. 

Elsewhere in this issue we publish the first part of 
the most important paper on the motor omnibus that has 
at any time appeared. It is an official report, made to the 
Board of Estimate of New York City, summarizing an 
investigation made very recently by an expert engineer 
of motor-bus operation in Paris and London. We urge 
our readers interested in any way in this subject to care- 
fully study this report. Its bearing upon the economic 
and financial situation of city and suburban-street rail- 
ways and upon the whole problem of passenger transpor- 
tation is extremely important. 

It will, of course, be recognized that the final test re- 
garding the success of this method of transport is the 
economic test. It seems to be well established that the 
motor omnibuses now running in London are being op- 
erated at a cost of not more than 14 to 1%c. per mile run. 
This is certainly an astonishingly low figure. Many 


American engineers, who have achieved enough prosper- 
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ity to have their own motor cars, and who have figured 
their expenditure on them in terms of cents per mile 
will wonder how it can be possible to operate a London 
motor bus, carrying thirty or more passengers, for 14e. 
a mile when their own outlay in running an ordinary 
touring car amounts to 20 to 50e. per mile or more. 

The chief cause of the great contrast in cost of motor- 
bus operation between America and England is, of course, 
the great disparity in labor prices. The line of motor 
omnibuses now operated in New York City shows a total 
operating cost of over 41c. a ton-mile, or almost three 
times the figure for the lowest cost London busses. A 
similar contrast would be found, of course, were we to 
compare the wages of locomotive-engineer runners in 
England and in the United States, or of the chauffeurs 
employed by private individuals. 

It is probable, however, that some allowance must be 
made also for the difference in construction of the Amer- 
ican and foreign vehicles, in accounting for the difference 
in operating costs. As shown by the report above referred 
to, the weight of the London busses is restricted to about 
5500 Ib. with a carrying capacity of six tons. This means 
a very Irght dead weight in proportion to the load, which 
tends, of course, to reduce the operating cost. The prob- 
lems of vehicle body and motor design also appear to 
have been worked out particularly well, so that the result 
is a vehicle which gives excellent satisfaction to the 
public. 

It is particularly noteworthy that the cost of repairs 
is remarkably low on these London busses. Figures be- 
fore us, giving the average running costs of a fleet of 
Tilling-Stevens petrol electric omnibuses, run in London 
for nine months to Sept. 25, 1912, show an average cost 
for maintenance and repairs, exclusive of tires, of only 
4c. per bus mile. The cost for tires was slightly over 
2c. per bus mile. As most automobile owners know by 
dear experience, the most serious item in running a motor 
is often the repair bill. The figures for the London 
machines doubtless represent not merely good design 
and good workmanship, but an excellent organization 
for taking care of repairs. 

A question in connection with the operation of motor 
omnibuses which interests a very large number of engi- 
neers is the effect of the vehicles on roadways and streets. 
It has been commonly argued that one reason why the 
automobile omnibus is an unfair competitor of the street 
railway, is that the omnibus runs on the street pavement, 
which is maintained by general taxation, while the street- 
railway car runs on a line of rails which the street-rail- 
way company has to maintain. 

It is thoroughly established, by experience both here 
and abroad, that for economic operation of either a motor 
omnibus or a motor truck, a reasonably good road is es- 
sential. It is also fully established that on any type of 
macadam pavement the wear and tear of a heavy motor 
omnibus or motor truck is a very serious matter. On 
city streets, however, with first-class pavements of stone 
block, asphalt, brick, or wood block, with good founda- 
tions, the wear of the pavement by the motor omnibus ap- 
pears to be no more serious than by any other vehicle. 
Indeed, it is probably less than the wear caused by heavy 
steel-tired, horse-drawn trucks. , : 

There is also something to be said in favor of the motor 
omnibus for city streets as compared with the electric 
railway, in that the obstruction of the street by rails in 
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is avoided, and the full width of the street 
for tratlic. 


the pavement 
Is avallable 

The most attractive feature of the motor omnibus, how- 
ever, Is the comparatively small investment required to 
Klectric 
the other hand, with the increasing weight of cars and 


establish it in operation. street railways, on 


corresponding increased weight of rails, ties and track 
appurtenances have increased rapidly in cost during the 
past dozen years. We have traveled a long road since the 
days, stifl within the memory of men not yet old, of the 
oldtime horsecar, jolting cheerfully along on a couple of 
light strap rails, supported on little timber stringers and 
with the between the rails 
stones or perhaps not even paved at all. 


space covered with cobble- 
30 and 
quired very little real money to build the roads which 
they projected, and could afford to distribute graft liber- 
ally to the city councils and aldermen of that day. The 


early electric railway promoters, too, in the days of 


The horsecar promoters of 10) vears ago re- 


double-reduction motors, placed on cars hardly heavier 
than the old horsecars, and running on light rails, with 
precious little attention paid to feeders and return cur- 
rent, were able to build electric railways at a cost which 
seems absurdly small, measured by present-day ideas. 

When we face the problem, however, of building a 
street-railway track which wiil carry modern heavy, high- 
power cars, with perhaps interurban cars as well, and the 
problem of maintaining joints, keeping the tracks in line 
and surface under various weather conditions, maintain- 
Ing paving, providing bonds, feeder wires, return mains, 
permanent pole lines, and the necessary electrical equip- 
ment for generation and distribution—when all these 
things have been provided for, we find that to build a 
first-class, uptodate electric street railway costs nowadays 
$30,000 to $60,000 per mile. And further, the annual 
maintenance and depreciation on such a road is a con- 
siderable figure. 

In contrast with the large fixed investment necessary 
for the electric railway is the fact that the motor omnibus 
requires no investment whatever in the city streets, and 
the investment in rolling stock is probably little greater 
than the cost por passenger for an equal capacity in elec- 
This enormously reduces the risk in connec- 
with the investment in a motor-omnibus line. If 
the venture proves disappointing and the expected traf- 
fie does not materialize, the omnibuses can be put in use 


tric cars. 
tion 


somewhere else or sold, 

The flexibility of routes is another most important ad- 
vantage of the motor emnibus. In every city there are 
streets on which the traffic is heavy at certain hours of 
the day ana very light at others. There are roads Jead- 
ing to places which attract a great deal of travel in the 
summer time, for example, or perhaps in the winter sea- 
son. A fleet of motor omnibuses can be run just where 
the passenger travel demand is greatest at any particu- 
iar hour of the day or season of the year. This flexibil- 
ity of route is extremely important in the case of street 
accidents or Ilow often does it happen that 
a fire or a street excavation or a broken-down vehicle will 


blockades. 


stall a long line of electric cars and upset the schedules 
With motor 


omnibuses such interruptions are entirely avoided as the 


and service for hours over a large system. 


vehicles can make a detour around any obstruction with 
practically no delay. 
Let us not overlook either the great advantage of a 
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system in which every operating unit. is independent in 
stead of being tied to a central power station. Notwith 
standing all the perfection reached in’ central-statio, 
equipment and operation and in modern electric-distrils 

tion systems, it still happens more or less frequently tha 
some powerhouse accident or some breakdown in the dis 
tribution system will tie up a whole line, or perhaps 

whole system, often for only a few minutes, but some 
times for hours or even days. 

It may be said, of course, that this last consideratio: 
is offset by the liabilities to breakdowns of the moto: 
omnibus. In fact, half a dozen years ago the idea would 
almost have been scoffed at in this country that the auto 
mobile would become a machine so reliable and certain 
that it would be a serious competitor of the street rail- 
way for urban transportation. That this has actually 
come to pass, however, there is no room for doubt, and. 
further, the continual advancement being made in moto: 
Vehicles indicates that this competition is likely to grow 
more and more important as time goes on. 

There is even reason to believe that it may have a ser- 
ious effect upon the stability and safety of investments in 
electric-railway securities. The public we may be sure 
will be inclined to welcome with open arms any competi- 
tor of existing electric street railways which offers reason- 
ably good service at moderate cost. The American pub- 
lic has so long endured at the hands of the street rail- 
way managers the evils of overcrowded, dirty, iil-venti- 
lated cars, with flat wheels and poor equipment of every 
sort that it will welcome the opportunity to ride in any 
other vehicle which offers at least as good accommodation. 

One of the most notable features in connection with 
this new development in passenger transportation is the 
opportunity it offers for the man of moderate capital to 
engage in the business. The London motor busses are 
said to cost only about $2500 apiece. In view of the 
achievements of ‘American automobile manufacturers in 
preducing low-priced motor cars which are unsurpassed 
anywhere in the world, it is reasonable to believe that at 
least as good vehicles as the London motor busses and at 
no higher price ought eventually to be purchasable here. 
A fleet of twenty such vehicles would represent an invest- 
ment of only $50,000; and such an equipment kept run- 
ning on well planned reutes in the streets of a small city 
could furnish the most serious kind of competition to a 
local street railway company burdened with the fixed 
charges on perhaps a million dollars or more of capital. 

Of course, franchises will be necessary for the operation 
of such omnibus lines, but they would doubtless be easy 
to obtain compared with those required for a street rail- 
way occupying the street with its tracks. As no fixed in- 
vestment is required, moreover, such franchises mav be 
reasonably made and accepted for a comparatively short 
term of years. 

Of course, one embarking on such an enterprise must 
run the risk that someone else may play the same game 
and start a rival bus line. A street-railway company, for 
example, might enter upon such a scheme as a matter of 
defense and cut fares to the lowest point. The loss to the 
original promoter, however, even if he is beaten, is not at 
all so serious as in the case of a street railway, since his 
only investment is in the omnibuses and he can sell 
them or start a line in some other city. 

Further than this, as is well pointed out in Mr. MeCol- 
lum’s report, where city governments are wisely adminis- 
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ered, free competition in city transportation would not 
«© encouraged or permitted. To allow rival bus lines to 
un through the same streets and cut each others’ fares, 
vould) inevitably result in the end of all competition 
within a time ; 
whether operating street railway or omnibus, is given its 


very. short whereas, if each company. 


own territory so that the field of competition is limited. 
the tendency will be to keep both in operation so that 
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will strive to outdo the other in quality of service. 
Krom the clear that 
the coming of the motor omnibus means large benetits to 


above brief review it should be 
the public and to engineers interested in transportation 
It promises to have so important a bearing 
upon many engimeering problems during the next dozen 


vears that engineers should be well posted upon its pos- 


sibilities. 
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Suggestion for Improvement of 
Engineering English 


Sir—Mr. O’Briew’s article on Engineering English on 
p. 914 of ENGINEERING News, of Noy. 6, calls to mind 
my experience in a Western polytechnic institute just be- 
fore I entered college. The higher courses in this schoo] 
were equivalent to the freshman and sophomore courses 
in college, but there were also lower courses clear down 
to a primary department for boys 10 to 14 years old. 

In all the shop, laboratory and lecture courses, note- 
hooks had to be kept. These were handed in at regular 
intervals for marking. That, however, was not all: when 
the instructor had marked the books for his subject they 
next went to the English Department. If that depart- 
ment did not not like the writing, spelling or grammar, 
the offender was notified to appear in the Primary De- 
partment an hour every day for two weeks. The injury 
to the dignity of an upper classman can be imagined. 
Many were the evenings spent in erasing hurried notes 
and rewriting them to avoid the consequences. 

One or two of these sentences were sufficient to reform 
most of my classmates; but my case must have been hope- 
less, for [| generally received a new sentence before the 
preceding one had been served. Fortunately, the sentences 
were not cumulative. No matter how many might have 
been superimposed upon each other, it was always pos- 
sible to escape by serving faithfully an hour a day for 
two weeks and carefully revising all class notes taken dur- 
ing the same period. 

If this suggestion should lead to the adoption of any 
such by our present-day universities, I 
thev’ll not let the students know that I had anything to 
do with it! 


system hope 


New York. Nov. 12. 1913. 
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Operation of the ‘‘Bull Dog” Gasoline 
Rock Drill 


Sir—On the editorial page of vour issue of Nov. 6. 
there appears an article entitled “Evolution of the Gaso- 
line Rock Drill,” In this article, you state that the “Bul! 
Dog” Rock Drill, manufactured in Philadelphia, was op- 
erated by a separate engine through a flexible shaft, and 
that the drill, though satisfactory in its cutting, was 
short lived, through crystallization. 

Your statement of the method of operation of the 
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“Bull Dog” Drill is incorrect, as that drill was strictly a 
self-contained, piston-stroke drill, operated by explosion 
of hydro-earbon gas, mixed with air, compressed in the 
cylinder of the drill. 

We that should make a 
of your statement, inasmuch as our company is the ouly 


are anxious you correction 
one now (or heretofore) manufacturing a portable power 
drill, operated in the manner you describe, namely, by a 
separate power of any kind (gasoline engine or electric 
motor), through a flexible shaft connection. 
Fowpen G. & EF. Dritt Co., 
M. D. Baupy, Secretary Treasurer. 
107 Land Title Bldg., Philadelphia, Penn., 
Nov. 10, 1913. 


Rock 


| We publish the correction with pleasure, as our state- 


ment Was In error, as stated. The description of the 
“Bull Dog” gasoline rock drill, published in -ENGINEER- 
ING News, of Apr. 13, 1905, p. 385, shows that this drill 
was operated by a self-contained engine, as stated by Mr. 


Baldy. It was manufactured, in 1905, by the Gasoline 


Rock Drill Co., of 218 South 4th St., Philadelphia 
Penn.—Ep. | 


Value of Engineering Society 
Membership 

Sir—It would seem that a reply should be made to a 

letter printed in your issue of Sept. 11, with reference 

to the value of membership in the American Society of 

Civil ! regret that Mr. Kirkpatrick’s exper- 

lence has been so unfortunate, and feel sure that it is fat 


Engineers. 
from general. My own experience has been the direct 
reverse In practically every respect. 

When in New York [ nearly always call at the society 
rooms and rarely fail to meet congenial company in the 
shape of old friends or acquaintances. Curiously enough, 
it was during such a brief visit lately that I came across 
Mr. Kirkpatrick's letter. 

If the value of membership is to be based on the sor- 
did basis of the financial returns that a member may ex- 
pect, T might suggest that the library alone is of suf- 
ficient value to pay every member splendid returns on his 
investment. This library is at the service of members 
in anv locality, as searches will be made bv the librarian 
at actual cost. The society papers alone are also easily 
worth the annual dues. 


Mr. 


helped I 


Kirkpatrick states that his membership never 


I will again venture to state my 


m land a job. 
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own experience. During the panic of 1907, or rather 
early in 1903, 1 arrived in New York, just before the 
annual meeting, on the lookout for a job. At this meet- 
ing | met an old acquaintance who offered me a position 
which I accepted. Without doubt, this was a direct re- 
sult of membership in the society, and this during a time 
when jobs were mighty scarce. 

Suppose we look at the social side. The semimonthly 
meetings are usually well attended by the resident mem- 
bers and are the occasion of considerable enjoyment. The 
Annual Meetings in January have always been a great 
interest and pleasure to me. 

It seems Mr. Wirkpatrick does not see that wearing a 
pin does him any good: perhaps a recent instance from 
my own experience will show the potential value of a 
pin. While traveling a few weeks ago an elderly gentle- 
man sat opposite me, who also wore the society pin. This 
led to a conversation, and an exchange of experiences, 
which to me at least was of great value. 

[t does not seem to me the function of a learned So- 
ciety to act the part of a Boniface. There are numerous 
eating places within a short walk of the Society rooms. 

In conclusion I wish to say that I feel proud to be a 
member of the Society and cannot see wherein it could 
be improved. 

MreMBER AM. Soc, C. E. 
1913. 
os 
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Deny Agreement of an ‘‘Economical’”’ 
Concrete Design with the Joint 
Committee Report 


Sir—Without criticism as to the economy of “Sub- 
scriber’s” design of a reinforced-concrete girder and col- 
umns in the issue of Oct. 30, I would like to ask whether 
the Joint Committee’s report would indicate that one 
stirrup of size shown (114-in. square bar) could take the 
place of a larger number of smaller diameter, which ar- 
rangement would allow the bond stress in each stirrup 
to be fully developed. It would seem that in the single 
stirrup of large diameter the bar would pull out of the 
concrete with loads shown, before developing one-half of 
the allowable tensile strength. 


Baltimore, Md., Nov. 4 


A. R. James. 

New York City, Nov. 8, 1913. 

Sir—The “Economic” concrete design given in a letter 
in your issue of Oct. 30 assumes a load of 100,000 Ib. on 
top of a 13-in. square column reinforced with four 1-in. 
bars with wire hoops apparently about 18 in. ec. to 
e. According to the specifications of the Joint Com- 
mittee, only the area within the hooping is to be consid- 
ered effective, in this case about 10 in. square. Assuming 
the ratio of the modulus of elasticity of steel to that of 
concrete as 12, as did the author, this column will carry 
50,000 Ib. on the concrete and 24,000 Ib. on the steel, 
or a total of only about 74,000 Ib. or about 30,000 Ib. 
short of the actual load. Furthermore, wire hoops 18 in. 
ce. to ¢. are not usually considered sufficient for columns 
under any appreciable oad. 

Next considering the beam as shown in the author’s 
sketch with the load acting, including the weight of the 
column and beam itself, the author has a maximum 
shearing stress on the section at the edge of the column 


under the column of about 150 lb. per sq.in. According 
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to the recommendations of the Joint Committee th 
should be limited to 6% of the compressive strength « 
the concrete, or 132 lb. with the class of concrete | 
author assumed. This is also on the assumption that th 
diagonal tension is thoroughly provided for with we 
reinforcement. The author showed one 114-in. U-shape: 
stirrup. This style of stirrup would be practically im 
possible as the material is so large that the main rein 
forcement would have to be crowded together, which 
should not be done. Furthermore, there would also hay 
to be some hook provided at the top to develop. th 
strength of the stirrup at the neutral axis, as the em- 
bedment above the neutral axis is not sufficient (about 
36 in. is required). 

The lower columns are perhaps the poorest features 
of the whole design, having no steel in them. The in- 
stant the beam deflects under load it will throw a bend- 
ing stress into the columns, which they are very ill fitted 
to take. Even if a construction joint be placed just 
under the beam the center of pressure on the column will 
not be central on the column when the beam deflects. 
This will put a considerable eccentricity moment in the 
column which will perhaps produce a fiber stress on the 
outer face of the column sufficient to overcome the direct 
load unit compression. 

DonaLp N. BECKER. 
Chicago, ll., Nov. 5, 1913. 


Sir—My attention has been called to a communication 
in your issue of Oct. 30, signed “Subscriber,” giving 
what purports to be an Economical Concrete Design. 
The design is said to be strictly in accordance with the 

100000 !b 100.000 Ib 
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EcoNOMICAL CONCRETE COLUMNS AND GIRDER DESIGNED 

AFTER JOINT COMMITTEE’S PRESCRIPTIONS 
30, 1913, p. 
rules of the report used by the Joint Committee, and it 
should not be allowed to stand as such on account of the 
fact that it includes a number of serious misinterpreta- 
tions of that report. 

In the first place, referring to the columns of the low- 
est story, the Joint Committee Report calls for reinforce- 
ment in one of the ways described for all columns of 
which the height exceeds six times their least dimension. 
In the second place, the vertical shear in the end panel 


[Reprinted from “Engineering News,” Oct. 886.] 
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of the design shown amounts to about 160 lb. per sq.in.. 
while according to the Joint Committee Report not over 
120 lb. per sq.in. should be used, when the reinforcement 
is distributed in accordance with the best possible design. 
Such a design should require, among other things, some 
of the horizontal reinforcing bent up and should require 
the vertical stirrups to be merely in section, and well 
distributed. The distance of three-quarters of the depth 
is given as a Maximum, and not as a fixed spacing. 

Besides these two features in which the design does not 
correspond with the recommendations of the Joint Com- 
mittee, the author has himself called attention to the 
fact that the stress in the main reinforcing rods exceeds 
the limit allowed. 

J. R. Worcester. 
79 Milk St., Boston, Mass., Nov. 11, 1915. 


Sir—lI notice on p. 886 of the issue-of Oct. 30 a let- 
ter from a subscriber entitled “An Economical Concrete 
Design.” 

Although purporting to be based on the Report of the 
Joint Committee on Concrete and Reinforced Concrete, 
the design agrees with this report in scarcely a single 
particular and is opposed to ordinary principles of me- 
chanics. As it stands, the design is absolutely absurd 
and dangerous. 

Special points to which I would call your attention are 
as follows: 

Diagonal tension in the beam exceeds by a !arge per- 
centage the requirements of the Joint Committee for or- 
dinary concrete. 

The stress-in steel in tension, as stated by the writer 
himself, exceeds Joint Committee requirements. 

Bond in stirrups is not provided for either by length 
or by anchorage as required by the Joint Committee, so 
that the stirrups shown are absolutely inadequate. 

Bending stresses in lower columns, due to eccentric 
loadings, are not provided for as required by the Joint 
Committee. 

Since the structure is not braced on a plane perpen- 
dicular to the plane of the drawing, the unsupported 
length of column is 33 times the least diameter instead 
of the 15 times required by the Joint Committee for 
columns effectively reinforced. 

Joints between beam and lower columns evidently were 
not studied as required by the Joint Committee, since no 
reinforcement is provided to prevent failure by bending 
at connections. 

SanrorD E. THOMPSON. 


Newton Highlands, Mass., Nov. 14, 1913. 
23 


Fxcess Cement in Concrete 


Sir—The writer has noted the editorial in your issue 
of Oct. 30, 1913, p. 879, advocating the use of a larger 
proportion of cement than is ordinarily called for in pres- 
ent-day concrete, with the’ object of increasing its dura- 
bility, through decreasing its permeability and incident 
ally thereby increasing the compressive strength of the 
material. 

Admitting the porosity of much present-day concrete 
to be a pronounced factor in its deterioration, and that 
reducing this characteristic would materially increase the 
material’s life and allay many fears as to its ultimate 
durability. it is very questionable whether the mere addi- 
tion of a larger percentage of cement to a fixed quantity 
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of fine and coarse aggregate would result in a better, i.e.. 
stronger, concrete eventually, even though this additional 
fine material, cement, might decrease the porosity of the 
material through void filling. 

When decreased porosity can be satisfactorily obtained 
through the incorporation or admixture of inert non-ce- 
mentitious material, there appears no good reason for 
using cement for this purpose except to incidentally give 
increased strength to the concrete. But the danger here- 
in lies in the fact that a very large percentage of com- 
mercial cement is not mechanically fine enough to be 
promptly hydrated and so immediately effective, but in 
time when acted upon may cause expansion and deterior- 
ation of the concrete. Consequently when more cement 
is used than actually necessary to thoroughly coat the fine 
aggregate and fill its voids, the more are we introducing 
additional disruptive force. This is instanced by the 
greater tendency of the richer concrete to develop cracks 
due to expansion and contraction. 

Of course the above statements in no way question the 
fact that laboratory tests all show that richer concretes 
develop greater strength under compression than leaner 
mixtures and this undoubtedly holds good until too much 
cement is used, when in time the disruptive action of an 
excess of this material overcomes its cementing character- 
istics. 

The true explanation, in the writer’s opinion, of the 
failure of much of the latter-day concrete construction to 
withstand weather and water attack through its often- 
time obvious lack of impermeability, is not inherent it: 
the material. It is often the result of the way concrete 
is mixed these days, very wet, in order that it may be 
spouted over comparatively long distances, when separa- 
tion of the several entities of the concrete naturally re- 
sults with consequent development of pockets and general 
increased porosity. 

W. A. AITKEN, 

Vice-President, Henry S. Spackman Engineering Co. 

Philadelphia, Penn., Nov. 4, 1913. 


Sir—I will not attempt to answer the editorial query 
“Why not use more cement in concrete”? but I feel that 
it suggests the wrong answer to the increasingly pressing 
question: “How are we to lengthen the life of concrete 
structures”? We all admit that a 1: 114: 3 is a splendid 
material; in fact, it probably is as dense a concrete as 
can be made; but it is also about as expensive as one 
wishes to specify, except for very special work. 

It is my belief, however, that the answer to the prob- 
lem is not more cement, but better cement, or better 
methods of mixing ingredients. To use more cement is a 
good argument from the standpoint of the cement man- 
ufacturers and an encouragement for them to turn out 
an even more inferior product so that eventually sand will 
have to be eliminated from concrete. 

I believe that more attention is given to the design of 
concrete structures than to the improvement of the ma- 
terial itself. Some time ago you published some matter 
on the effect of an excess of water in concrete. That is 
the kind of research needed; just what percentage of 
water should be used, just what degree of fineness or 
coarseness should the sand possess, and the same data 
as to the stone. The qualities of different combinations, 
and experiments toward improving the cement. itself. 
should be diligently and continuously studied—not by 
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college professors and students—by a commission of en- 
gincers Who possess in about equal proportions theory 
‘and practice—imagination and accomplishment. 

Suppose 10 of the principal cities of the country should 
appropriate $50,000 each for the maintenance of such a 
commission; it surely would be a trifling expenditure to- 
ward a great ultimate saving. Perhaps the States should 
appropriate the money, perhaps the federal government— 
although IT favor the cities plan as promising the greater 
returns—anyhow, let some continuous, expert study take 
the place 01. or perhaps better, be in addition to, the 
present intermittent and isolated, collegiate experimenta- 
tion in this most important field of construction. 

Waurer R. MAson. 

1) Argyle PL, Arlington, N. J., Nov. 6, 1913. 


o- 
ve 


Present Status of the Subway Situation 
in Chicago* 
By Writniam J. SHANKst 


The City Council of the City of Chicago has authorized an 


advertisement for proposals to construct a comprehensive 
system of passenger subways, within the city limits, that 
will be operated independently of existing surface and ele- 
vated transportation lines, and that will be ultimately muni- 


cipally-owned, through the amortization of the construction 
debt out of earnings. 

The ordinance authorizing these to 
capital, to enter into a subway construction partnership with 
the routes that ap- 
proximate 135 
miles of estimates 
approximate 
000,000 for equipment, 

The further 
posals construction 
object 
estimated gross receipts, 
parties may 


invitations private 
specifies certain subway 
in extent, approximately 
which the 
subway 
estimated 
the 
equipment 
bids 


City of Chicago, 


fifty-seven miles or 


track, for construction 


$96,000,000 


single 
$34,- 


and 
$130,000,00. 


construction, 
total of 
form in which 
to be made, the 
the proportion of 
of that 
return their 


for 
or an 
ordinance pro- 
for 
being 


specifies 
and are 
to secure competitive on 
the operation subways, 


for 


from 
contracting consider a 
investment. 

The bids to specify: 
receipts shall be applied to 
construction debt. (2) Rete 
and City of the remaining 

for operating interest 
sinking fund. 

As the City’s 
Statute, to 


necessary 


(1) 
sinking 


are also What proportion of 
fund to amortize 
between Com- 
receipts, after pro- 


investment, and 


gzross 
the 

pany 
viding 


a 
of division 
gross 
expenses, on 
grant of is 
it follows 
be 


20-year 


limited, by 
of the con- 
prospective subway 


operating privileges 
that a liquidation 
the 
operating 
the 
prospective 


20 
debt 
during 
further 
above mentioned, that 
to the general 
comprehensive system 
the offices of the Chi« 
and it is taken for 


vears, 

will 
the 
implied, 


struction based on 

earnings 
It 

nance, 


free 


period. 

ordi- 
have 
the 
now 
Subway Com- 
that the tables of pros- 
traffic given subway routes, and other working 
prepared the Harbor and Subway Commission, 
analyzed and verified by prospective bidders. 

provided that the 
of a comprehensive system of 
in the City of be accompanied 
with the City $1,000,000, in 
Such deposit will to unsuccessful 
will be retained as 
the awarding of 
fails to comply ternis of the contract. 

The City further directed, the ordinance 
above mentioned, that on the receipt of proposals for the con- 
of a of the same 
shall be canvassed, and if any proposal is deemed acceptable 
by the City Council, it shall be incorporated in a 
nance, in substantial form, the detailed 
or preliminary ordinance: and that 
the of the person, firm or 
corporation has accepted, shall be sub- 
mitted to a vote of the citizens of Chicago, at the 
municipal election on the first Tuesday in April, 1914. 


is preliminary 


bidders 


subway 
shall 
specifications, for 
subways, 


in 


and 
of 


Azo 


access plans 
proposed 
file in 
mission, 
pective 
data, 
will 

It 
equipment 


passenger 


on Harbor and 
granted 
on 
as by 
be 

is 


for and 


subways, 


any proposal construction 
passenger 
must by a 
of 
returned 
the City 
contract 
the 


has 


Chicago, deposit 
Treasurer 
be 


by 


securities. 
bidder, and 
damages if, after 
successful bidder, the latter 


cash or 
any 
liquidated 
a to a 
with 
Council in 


struction comprehensive system subways, 
ordi- 
require- 


the said 


second 
containing, 
the first 
ordinance, 


ments of 
containing 
proposal 


second name 


whose been 


referendum 


*From a statement issued to the press and public. 
7Secretary Chicago Harbor & Subway Commission, Chi- 
cago, Ill. 
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At the latter election, it is proposed to give the citizens oi 


Chicago an opportunity to express their preference for one o 


three alternative plans, for beginning the construction o 
passenger subways in Chicago, as follows: 

1. For a comprehensive system of thorough-route, high 
speed passenger subways, extending approximately to th: 
city limits on three sides, to be built by private capitalists 
named in the ordinance, on such terms of partnership wit! 
the City as will secure the gradual liquidation of the con 
struction debt out of earnings, leaving the actual subway 
municipally-owned, and providing for the future transfer of 
operating equipment to the City, or a new lessee, at the end 
of a 20-year operating period. 

2. For a limited system of passenger subways, in thi 
downtown district, to be built by the municipality itself, out 
of present and future accumulations in the “traction fund”; 


such city-owned subways to be leased to the present owners 


of Chicago’s elevated railroads, for the latter’s exclusive use 
as a downtown clearing house for the elevated railroad 
system. 

3. For a limited system of passenger subways, in the 
downtown district, to be built by the municipality, out of the 
“traction fund,’ possibly supplemented by direct financial aid 
from the surface car companies, as suggested in the 1907 
traction ordinances; the said downtown subways to be used 
exclusively for the routing of a proportion of surface car 
traffic. 

It is expressly provided, in the first “comprehensive sub- 
way” ordinance, that the second “comprehensive subway” 


ordinance, when submitted to the voters at the April election, 


shall become a law only, (1) if it secures a majority of th: 
votes cast thereon, (2) if it secures a greater number of 
votes than the votes cast in favor of the elevated road sub- 
way ordinance, and (3) if it secures a greater number of 
votes than the votes cast in favor of the surface car sub- 
way ordinance. 

It will be noted that, in the last two mentioned plans for 
beginning subway construction in Chicago, there is no neces- 
sity for competitive proposals, and that the operating terms 
to be arranged, if either plan is chosen by the voters, are 
confined to the elevated railways in one case, and to the 
surface railways in the other case. 


This leaves the first-mentioned alternative plan—that of a 


comprehensive, city-wide system of subways, as the only 
plan in which competitive proposals are invited; the said 
competitive proposals being essential before a definite ordi- 
nance can be submitted to the voters. 

Further, it becomes necessary to emphasize the fact that 
such competitive proposals, for a comprehensive system of 
passenger subways, must be received by the Chicago City 


Council in ample’ time to permit the canvassing of the same, 
and the drafting of a for submission to the 
voters on the first Tuesday in April, 1914. 

This leaves the margin of time very limited, and the City's 
formal advertisement for proposals will be prepared and pub- 
lished within the shortest time possible. 


second ordinance 


Failure of a Small Highway Bridge by 
Breaking of a Timber Tension 


Chord 


A small wooden queen-truss highway bridge which 
the abandoned Pennsylvania Canal at Harris- 
Penn., collapsed under the weight of a motor 


spans 


burg, 






truck, on Oct. 27, 1913. The bridge was on a spur road 
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SKETCH OF SMALL QuEEN-Truss Bripge WHicn FAILED 


to the plant of the Pennsylvania Reduction Co., where 
the city garbage is disposed of. The general details of 
the bridge design are shown in the accompanying sketch, 
R. Hoffert of Harrisburg. 

The collapse occurred when a motor garbage truck. 
weighing with load about 8600 Ib., reached the middl 
of the bridge. The lower chord of the north truss failed 
and the resulting collapse carried the floor system and 
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© truck to the canal bed below, where the truck rested 
pon the wreckage. ‘The south truss probably remained 
ntact. 

The lower chord of the north truss was found broken 
Both breaks were at the holes through 
which passed the 144-in. hanger rods. This chord was in 
lirect tension, with secondary bending due to distortion 
of the truss; both of these actions would produce maxi- 
Probably the bending 
continued after the primary breaks and broke the chord 
at the other hanger. 

The floor planking, originally 3 in. thick, had been 
partially repaired with 4-in. plank a short time before 
the accident. 


1 lwo places. 


mum stresses at the panel-points. 


The resulting roughness of the floor may 
have increased the stresses in the structure considerably 
by impact. 


o9 
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Engineers for the New York Public 
Service Commissions and as Heads 
of New York City Departments 


The Public Service Commissions of New York, estab- 
lished during Gov. Hughes’ administration, have a larger 
responsibility and greater powers of control over the op- 
erations of railway and municipal utilities than any other 
body of men in the United States, save possibly the In- 
terstate Commerce Commission. 

In the original appointment of these commissions, Gov. 
Hughes selected one engineer, Mr. Jas. E. Sague, late 
Vice-President of the American Locomotive Co., as one 
of the members of the Second District Commission. 
Since then, however, in filling vacancies upon the Com- 
missions, no engineers have been selected; and this is 
nothing strange since in the appointments made by Gov. 
Dix and Gov. Sulzer, political motives appear to have 
been the chief consideration. 

Recently a Committee of the American Institute of 
Consulting Engineers appeared before the new Governor 
of New York, Hon. M. H. Glynn, and urged that in fill- 
ing future vacancies on the Commission engineers should 
be selected. The argument made by the Committee is so 
strong and applies so well to the selection of engineers 
for other important administrative positions in connec- 
tion with public works that we print the substance of it 
as follows: 

We 


cere 


appear before 


you as altruists, animated by a sin- 
desire 


to perform a public duty, to explain to you why 
the public interest will be well served by the appointment by 
you of engineers of broad training to the Public Service Com- 
missions of this State. 

Both of these 
cal character, 
skill and 


Comissions 


ealling for a 


have duties of a 


combination of 


highly techni- 
udministrative 
engineering knowledge that 


can Only come through 
years of experience with the supervision and initiation of 
great publie utilities. 

The Commission of the Second District has first to do with 
the safety of travel on the railroads that ramify the state. 
The strength of bridges, the quality of rail, the use of upto- 
date signals and the general condition of tracks and roadbed 
for meeting the exacting needs of fast and heavy trains are 
matters that call for technical foresight and experience. The 


consideration of plans for the costly enlargement of terminals 
and for the elimination of crossings, is the next duty 
of the Commission that requires technical skill of a high 
order to see that corporate and public interests are alike well 
served. The passing of judgment by the Commission on ap- 
plications for authority to create rival lines and other utili- 
ties, certainly demands an intimate 


grade 


knowledge of 


the engi- 

neering matters at issue, coupled with administrative and 
judicial qualifications 

Finally, the investigation of the cost of service in the 
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regulation of rates can only be intelligently done when illum 
inated by the mind of the experienced 
All of these features are 


engineer. 
embraced in the daily duties of 
the up-state and also of the Commission for th: 
First latter in addition has an added duty i: 
the initiation and construction of a work that rivals in imporit- 
ance the Panama Canal. 

The building of new subways in New York City primarily 
calls for the talents and experience of the engineer, the lack 
of which 


Commission, 


District, which 


was strongly shown in the plan of the orignal 
triborough system, that was abandoned, to the great saving 
of the City of New York, after a public mass meeting of en- 
gineers had exposed the inherent faults of its general layout 


and detail design It is not however, to point to 
the past need of engineering experience in the broader aspects 
of the subway problem. At the time, after several 
years of work, we see many miles of new subways approach- 
ing completion, while a vital connecting link at 42d St. and 
Lexington Ave., in many respects the most difficult of all, has 
not yet even definitely located, let placed under 
active construction. The trained administrative engineer 
surely would plan the building of this great work so that the 


necessary, 


present 


been alone 


construction of the various parts would be commenced at 
Varying intervals, so that all would be completed at the 
same time. The failure to do this in New York will result 


later in cries of scandal over a delay of years in opening the 
new system; and the loss to the taxpayers of millions of dol- 
lars in wasted interest charges on idle capital, a loss just as 
real as if the money were burned in a public place. 

In reply to the argument that the engineer should be 
represented on these technical Commissions, the answer often 
has been made that he hired as a subordinate. The 
highest type of engineer cannot always be secured in this 
way, any more than would be the case with other professions. 
The honor of serving as a commissioner would prove attrac- 
tive to the engineer of standing when the question of remun- 
eration would offer no appeal to him whatever. Then, too, the 
engineer of broad training on the Commission would command 
the respectful attention of his colleagues, an attention which 
too often is lacking when equally sound advice may be given 
by a subordinate official. 

Certainly the leading 
show their realization of 
their councils, as 
motive 
and 


can be 


private corporations of 
the wisdom of 
instanced in enterprises like the 
power on the New York Central and the new tunnels 
station of the Pennsylvania R.R. at New York, and other 
great works throughout the country, as well as in the general 


the 
having engineers in 


country 


change of 


management of public utilities, as on the Pennsylvania R.R., 
Southern Pacific R.R., and more recently on the New York, 


New Haven & Hartford 


R.R. In our National Governmen 
we have the creation of the Panama Canal under Col. Goethals 
as a shining example of the administrative work of the en- 
gineer; and in civie affairs, the creditable building of the 
great aqueduct at Los Angeles. 

Abroad we may take inspiration from the example of 
the cities of Germany, which owe their marked industrial, 


social and wsthetic advance to the engineering talent to which 
they have entrusted the their 
If further illustration is necessary, 


direction of affairs. 


attention may be 


directed to the many legal, medical and theological commis- 
sions from which the omission of representatives of their 
respective professions would not be considered, let alone per- 
mitted. 


In thus urging the appointment of engineers on the Public 
Service Commissions, we recognize that their selection should 
not be based on their technical attainments alone, but also on 
the and acumen that 
should be possessed by appointees from other walks of life 

Should suggestions, we 
lieve that a list of suitable names would be 
request to the 


same degree of business administrative 


you conclude to act on our 


he. 
presented for your 
presidents of the 
engineering societies of the country, acting possibly 
with the president of a leading commercial 
body like the Chamber of Commerce of the state of New York. 


consideration through a 
national 


in conjunction 


five 


The Institute has further addressed a memorial to the 
Mayor-Elect of New York City, John Purroy Mitchel, 
urging the selection of engineers as the heads of impor: 
tant city departments. We quote from the letter as fol- 


lows: 
The American Institute of Consulting Engineers is a Na- 
tional body of restricted membership both as to numbers and 


qualifications. Membership therein is confined 


independent 


to professional 


engineers in private practice, and of such prior 


experience and professional standing as enables them to 
serve their clients in an advisory, consulting or executive 
capacity, and the Institute’s membership consists, therefore, 
of only .the older and more experienced of the engineering 


profession in its various branches. 
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The 
is, therefore, 


and 
impartial stand- 
interests of this city and of good 


Institute has no candidates to present for office, 


enabled to address you from an 
behalf of the best 


rovernment, 


point in 


\We recommend that the following offices should be filled 
Dy engineers: 
Commissioner of Bridges: Commissioner of Docks and 


Water Supply, Gas and 
Commission (at 


Ferries; Commissioner of 


Electricity; 
Change of Grade Damage 


least one member); 


Board of Catskill Water Supply (at least One member, to- 
gether with perhaps some others. 
In thus urzing the appointment of engineers to the heads 


of these departments, we emphasize the 
upon technical 
tact and 


necessary 


fact that a selection 
attainments and 
administrative 
qualifications 


should not be based 
that high 


ability are 


alone, 


character, business and 


absolutely besides for 
positions, and we believe that 
these departments cannot be administered with the efficiency 
and economy that you desire unless they are under the lead- 
ership of such types of engineers. 

That obtainable 
proven many 


anyone competent to fill these 


such men are from our profession is 
by the fact that private and Public Service 
Corporations of this country have recognized this in selecting 
engineers for the highest executive offices. 

The presidents of the Pennsylvania, Delaware & Hudson, 
and other which are standards of excellence 
service to the public and are showing economical 
results for their stockholders, are engineers. 


many railroads 
in their 
and financial 

Abroad we may take example from the cities of Germany; 
which largely owe their marked industrial, 
thetic advance to the engineering talent to 
trust the direction of their affairs. 

An argument is often advanced by others 
that it is not necessary to heads of de- 
partments, because competent engineers can be hired as sub- 
ordinates, To this we answer that there are degrees of com- 
petency in the engineering there are in the 
legal and other professions, and that the higher type of en- 
gineer will serve in a subordinate position in depart- 
ments under laymen. 


and 
they in- 


social 


which 


®es- 


politicians and 


have engineers as 


profession as 
rarely 


The same argument should be advanced as to the position 
of Corporation Counsel, or as to the head of the Board of 


Health. Why not place practical (so called) business men 
at the heads of these bureaus and let these employ legal 
talent or medical and sanitary experts? The answer is ob- 


vious. Experience has shown the necessity of putting at the 
head of these departments men who know their business. 

It is noticeable that when members of the legal profes- 
sion appointed to office, they usually chosen from 
among the higher ranks; so in the selection of an engineer, we 
ask that you consider only the engineer of experience and 
standing, and with past performances to his credit. 

The Commissioner of Bridges of this city is charged with 
the direction of the design, construction and maintenance of 
the bridges of the city as well as the administration and op- 
eration of the Brooklyn Bridge and its transportation facil- 
ities, and under his jurisdiction there are about 4000 em- 
ployees. We cannot conceive of a private enterprise employ- 
ing anyone but an engineer, to direct an organization of this 
character. 

The Dock Department has functions largely of a highly 
technical character, and a Commissioner without practical 
engineering training and experience in the details of con- 
struction cannot but make mistakes, costly to your adminis- 
tration and the public: but on the other hand to the compe- 
tent engineer, the excution of such details is the mere routine 
work of one familiar with the problems involved. 

The Department of Water Supply, Gas and Electricity is 
in the business of furnishing water, fuel and light to the 
city and the public, all matters of a highly technical nature, 
which in private corporations, dealing with these same public 
utilities, are in charge of engineers. 

The Board of Water Supply being the administrative head 
and executive authority for the construction of this city’s 
new water supply, has under its control the expenditure of 
more millions of money than the cost of the terminals of the 
Pennsylvania R.R. in this city. This latter corporation placed 
the sole responsibility of this great work in the hands of a 
Commission composed only of engineers, while in the former 
there is not a single engineer on the Commission. 

The Panama Canal with which the city’s new water-supply 
may be justly compared in point of cost and engineering im- 
portance, is approaching successful completion under the sole 
executive control of one enginer, thus justifying the policy 
of the Federal Government in this respect. 

While the important details of construction of the new 
water-supply ure in the hands of a capable and experienced 
engineer, we submit that the interests of the city would best 
be served bv the appointment of at least one engineer mem- 
ber to the of Water Supply. 


are are 


Board 
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The Change cf Grade 
contain at 


believe 
representative 


Commission we 
engineer 


should al: 


least one because of t} 


technical and constructive matters with which it frequent} 
deals. 
Hience there are three Departments and two Commissic: 


dealing wholly with the construction 
engineering works 
operated plants of a 


any efficient 


and maintenance | 
and the administration of municipal) 

highly technical nature. These unds 
business organization would be in charge of en 
gineers, trained by long experience in the respective branch« 
of engineering to which their departments pertain, men wh 
have given a lifetime of study to the problems involved an 
who have worked up from their apprenticeship through va- 
rious positions to executive office. Unfortunately, the pas 
custom in this city has been to appoint to these offices men 
with no previous training or experience in the technique o1 
affairs of the office they are called upon to direct. This re- 
sults in errors very costly to the public, and a loss of that 
efficiency and economy that you so justly seek. 


Unusual Features of a 48-In. Cast-Iron 
Water Main across a Salt Marsh 
to Atlantic City, N. J. 


By T. 

A contract has just been executed between the City of 
Atlantie City, N. J., and the Atlantic Construction Co., 
of the same city, for constructing a 48-in. cast-iron force 
main under physical conditions which require unusual 
construction methods. To understand the necessity for 
these unusual methods a brief history of the present force 
mains over the salt marshes must be given. 

ToPpOGRAPHY BETWEEN THE CITY AND THE SOURCE OF 
WatTER SuppLty—Atlantic City occupies the greater part 
of the island of Absecon, which is surrounded by the At- 
lantic Ocean on the south and the Great Thoroughfare 
on the north. This thoroughfare is navigable, connect- 
ing with the ocean at both ends, and is about 500 ft. 
wide at a point about midway of the city, and at the 
point where the forcing mains reach the city. 

Between the Great Thoroughfare and fast land to the 
north there is a level salt marsh about 16,000 ft. wide. 
The surface of this marsh is about 6 in. above mean high 
tide; the average rise and fall of the tide is 4 ft. Very 
frequently during the year the entire surface of the marsh 
is covered with salt water due to high northerly or east- 
erly winds. The surface is exposed, however, at each low 
tide for the water rapidly passes off through the numer- 
ous natural and artificial water courses existing through- 
out the area. 

The public water-supply of the city is obtained partly 
from several deep wells driven to fresh water in sand 
strata on the fast land about five miles north of the Great 
Thoroughfare, and partly from a surface supply, the en- 
tire watershed of which is owned by Atlantic City and 
amply protected against possible pollution. 

PresENT WatEr-Works—The pumping station is lo- 
cated near the driven wells. 


CHALKLEY Harron* 


The two classes of waters 
are mixed in two small receiving basins and pumped di- 
rect through several forcing mains to the city, a distance 
of about five miles. Each of these forcing mains must 
necessarily cross the three miles of salt marsh above de- 
scribed. Cast-iron, steel and wood mains have each been 
used, and the effect of the salt marsh upon these mains 
has resulted in building the new main by an entirely new 
method. 

The first main was a 12-in. cast-iron, class B, hub and 


_ *Sanitary and Hydraulic Engineer, 709-710 Equitable Build- 
ing, Wilmington, Del. 
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jigot pipe, laid in 1882, about 2 ft. under the surface of 
© marsh. The second main was a 20-in. cast-iron, 
Class B, hub and spigot pipe, laid in 1888 about 2% ft. 
the surface of the marsh. The third main was a 
J-in. riveted-steel pipe, Y-in. thick, laid in 1901, the 
top surface being about 6 in. above the surface of the 
The fourth main was a 48-in. continuous wood- 


stave pipe, 2 in. thick, banded with 5g-in. wrought-iron 


nder 


marsh. 
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‘an be easily scraped off, the serapings having more the 
appearance of than of oxide of iron. The con- 
dition of the pipe is worse near the top than on the out- 
side bottom, and clearly indicates that the deterioration 
is Caused by some combination of vegetable matter, salt 
water and air. Much of the 


carbon 


12-in. cast-iron main has 


been out of service for some time owing to the frequent 
breaks in it through the marsh. 


Enc.NEws 





DISINTEGRATION OF A 20-IN. Cast-IRON WATER 
Marin Laip trHrovcu A Sarr Marsu, 
ATLANTIC City, N. J. 


bands, which were spaced for a 100-lb. pressure. It was 
laid in 1910 and 1911. The axis of the pipe is level with 
the surface of the marsh, and the top half of the pipe is 
covered with the marsh turf from 6 to 10 in. thick. 
EXPERIENCE WITH Cast-IRoN PipE—During the past 
ten to twelve years the two cast-iron pipes have caused 
frequent trouble by actual disintegration, resulting in 
large pieces of the pipe being blown out. Fig. 1 shows 





Fia. 2. Leak In A 30-In. Rivetrep-Stee, Water MAIN 
LAID THROUGH A SALT Marsu, ATLantic Crry, N. J. 


a photograph of a section of the 20-in. pipe as it was re- 
moved from the main after a blow-out, and it is fairly 
representative of the usual blowout in both the 20-in. 
and 12-in. pipes. 

The disintegration does not occur in holes like the 
pitting in steel pipe, but appears to be a softening and 
wearing away of the metal leaving crystalized globes of 
metal connected together by thin veins of good metal. 
With a sharp cold-chisel the outside surface of the pipe 





Fig. 3. Reparrinc Leaks IN RIveTeD-STEEL 
Water Main wirn Woop Pugs, 
AtLantic Crry, N. J. 


EXPERIENCE WITH STEEL PipE—The 30-in. steel pipe 


requires constant attention to keep it in service. It is 
badly pitted throughout its length in the marsh. Two 


years after it was put in service the pitting, in many 
places, penetrated through the metal and caused Jeaks; 
and from that time up to the present the condition has 
grown rapidly worse. This riveted-steel main where it 
crosses through the marsh is to be entirely abandoned 
as soon as the new 48-in. cast-iron main is completed. 

Fig. 2 is from a photograph of a pit in the steel main 
and illustrates the general shape and character of the 
pitting which usually results from electrolitie action in 
steel and cast iron. Fig. 3 shows a common method of 
repairing such leaks. The first pit is filled with a wooden 
plug, and as this pit increases in size other wooden plugs 
are added until a great many plugs are used, as the 
photograph shows. When the hole becomes so large that 
plugs can no longer be used, a concrete block is placed 
over the hole and attached to the pipe with wrought-iron 
bands. This condition exists throughout the length of 
the pipe. The disintegration in this steel main is in the 
form of pitting only. 

There is very little pitting to be observed on the top 
of the steel main, which is about 6 in. above the surface 
of the marsh. The greater portion of the pitted area is 
at points in contact with the vegetable roots of the marsh 
turf, and the pitting seems to be due to chemical com- 
binations between the retained salt water and vegetation. 
The bottom of the pipe which is constantly in contact 
with the salt water, but not in contact with the turf or 
other vegetable matter, is not much affected, and in many 
places examined by the writer, the original coating is 
still intact. 

The specifications under which this steel pipe wes 
laid provided for a coating of Assyrian Asphalt Co.’s 
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Isometric View of Concrete Bolster 


Fie. 4. Derarts or PILE BeENTS AND CONCRETE BOLSTERS 
FOR CARRYING A Cast-Iron Water MAIN 
rurovuGH A Saur Marsu, Artantrio Crry, N. J. 


Cae 


“Mineral Rubber Coating” and a wrapping of one thick- 
ness of burlap. The coating was apphed at a temperature 
of 400° FE.) to insure its adhering firmly to the coating. 
Above the outside bottom of the pipe there is very little 
evidence of either the coating or the burlap, the latter 
having long since rotted. 

The chemical composition of the steel, as specified, 
sulphur, 0.05% silica 
It was to be made by the open- 


was 0.05% 
and 0.6% 


hearth process and of the grade known as “soft” steel. 


phosphorous, 0.05% 
manganese, 









Fic. 5. BoLsTERS IN PLace ReEapy To RECEIVE 48-IN, 


Cast-LTRon MAIN 
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It is only fair to state that where the steel and cast 
iron pipes are laid in the fast land from the marsh t 
the pumping station, a distance of over a mile, thei: 
condition appears to be very satisfactory, and no indica 
tion of serious disintegration is apparent. This sectio: 
is built entirely through dry sandy soil. 

EXPERIENCE WITH Woop-StavE Pire—The wood pipe 
has only been in service two years and is in first-class con- 
dition, so far as observed, although the wrought-iroy, 
bands show some corrosion. A complete description of 
this wood pipe line was given by L. Van Gilder, Chief 
Engineer of the Water Department of Atlantie City, a1 
the annual convention of the American Water Works As- 
sociation in June, 1915. 

New Cast-Iron Maixn—The two cast-iron and thi 
steel forcing mains having practically reached their per- 
iod of usefulness, and the fire hazard of Atlantic City 
being too great to place entire dependence upon the one 
48-in. wood forcing main five miles long, between the 
source of supply and the city, the City Commissioners de- 
cided to provide a second main, 48-in. in diameter, as 
Their choice was cast-iron because they 
felt that greater safety lay in having mains of both cast- 
iron and wood than in two wood mains, and their instruc- 
tions to the engineers were to build the pipe line as per- 


soon as possible. 


manently as possible having in view the past experience 
with the present cast-iron and steel lines. 
CONSTRUCTIONAL FEATURES—Fig. 4 shows the method 
of supporting the new cast-iron pipe through the marsh. 
‘I'wo piles are driven spaced 3 ft. 6 in. c. to c. forming 
bents spaced 6 ft. ¢. The upper ends of the piles 
project a few inches above the surface of the marsh and 


to @. 


are capped by a concrete bolster reinforced with woven- 
wire metal. The bolster is 5 ft. 2 in. long, 20 in. thick. 
and deep enough to envelope the pile below the point of 
constant saturation, which is approximately 2 ft. below 
the level of the marsh. This bolster was curved upon 
its upper surface to a radius corresponding to the out- 
side radius of the pipe. The reinforcing metal was added 
to overcome the tendency of the concrete to disintegrat 
through the action of expansion and contraction in its ex- 
posed position. 

Between the pipe and the surface of the concrete bols 
ter a sheet of hard vulcanized fiber 8¢-in. thick is placed. 
This is to prevent the cast iron from coming in contact 
with corroding substances in the concrete, which may be 
expected to be particularly active in the exposed position 
especially as close contact could not be secured at all 
places between the perimeter of the pipe and surface of 
the bolster, unless the pipe was first laid and concrete 
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Fic. 6. Competed Section or NEw 48-In. CaAst-LRon 
Water Marin, ArLantic Crtry, N. J. 
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fterwards run. This method of construction 


racticable. 


was not 

The average length of the piles driven was 37 ft., the 
‘rst 22 ft. of penetration being secured by the weight of 
, 2000-lb. hammer resting on the pile. The final pene- 
tration required was not over 1 in. under five strokes of 
‘he hammer falling 14 ft. 

The bottom of the cast-iron pipe is laid about 1 ft. 
above the surface of the marsh and the grade is practi- 
cally level for four miles. 

The 6000 ft. just completed were laid during summer 
weather, and expansion was provided for by allowing a 
minimum space of 14 in, between the shoulder and spigot 
end of each pipe. In the section still to be laid expansion 
will be provided both by this method and by inserting 
a solid sleeve every 2000 ft. in the pipe. 

The new 48-in. cast-iron main is to be carried under 
the Great Thoroughfare in the form of an inverted si- 
phon. The bottom of the thoroughfare is to be dredged 
to such depth as will allow a clearance of 13.7 ft. below 
mean low water. Hub and spigot pipe is to be used, ex- 
cept where vertical changes in direction occur, of which 
there are five. These changes are to be made with 
knuckle joints having a range of 10°. The pipe is to be 
laid upon pile foundations consisting of two bents to 
each section of pipe and two piles to each bent. These 
piles will be capped with an 8x8-in. yellow-pine timber. 

EXPERIMENTAL SectioN—Inasmuch as the local con- 
tractors and the engineers had no previous experience 
enabling them to judge the cost of building such a pipe 
line across this marsh, and as the question of transport- 
ing materials over the marsh appeared to be a very dif- 
ficult one, the City Commissioners decided to let a con- 
tract first for 6000 ft. of the pipe, which would enable 
all parties interested to determine the proper cost for the 
remaining 17,000 ft. and to judge whether changes for 
more economical construction might be desirable. 

Cost Dara—The first contract was let to W. G. 
Fritz, of Newark, N. J., at a total price per ft. of pipe 
laid of $48.80; of this amount the pipe cost $8.14 per 
ft., or $22.25 per net ton delivered f.o.b. car Atlantic 
City. The cost of the piles was 40c. per ft.; concrete 
bolsters $14 each; unloading, delivering and laying pipe, 
including hemp and lead for joints, $2.08 per ft. This 
contract was very successfully and satisfactorily com- 
pleted by Mr. Fritz about Oct. 1, which was within his 
contract time. 

The second contract for 17,100 ft., which has just 
been awarded to the Atlantic Construction Co., of At- 
lantie City, is at a total price of $14.34 per ft., of which 
the pipe cost f.o.b. cars Atlantie City, $7.50 per ft., or 
$20.49 per net ton. The piles cost 21¢. per ft., the con- 
crete bolsters $11.75 each, and the unloading, delivery 
and laying of pipe, including hemp and lead for joints, 
$1.71 per ft. In both cases the city buys the pipe direet 
from the manufacturer. 

The method of letting out the short section first has 
heen the means of saving to the City about $78,000 on 
the entire work, for there have been no changes of any 
consequence between the plans and specifications govern- 
ing the constructing of the first section, and that of the 
last section. 


The 48-in. wood main already in service 
cost $10 per ft. complete. The 30-in. steel main cost $4.76 
per ft. 
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PERSONNEL—The general designs for the work wer 
made by L. Van Gilder, Chief Engineer of the Atlantic 
City Water Department, who also supervised construc- 
tion, the writer merely acting as Consulting Engineer. 
The 6000 ft. of cast-iron pipe already laid was furnished 
by the United States Cast Iron Pipe Co., and was as near 
perfect as cast-iron pipe of such a size can be made. The 
contract for the balance of the cast-iron pipe has been 
awarded to R. D. Wood & Co., of Philadelphia, Penn. 


Collapse of a ‘Thin 
a Water-Works 


A 17%-in. brick partition 


Partition Wall in 
Settling Basin 


wall in the settling basin 
of the municipal water-works plant at Fort Smith, Ark.. 
was pushed over by water pressure, on Oct. 26, causing 
the death of an assistant engineer. The Fort Smith 
“American,” of Oct. 28, gives an account of the accident, 
and from this description we have gleaned the following 
information and constructed the accompanying approxi- 
mate cross-section of the settling basin. 

The basin is about 300x100 ft., and contained about 
5,000,900 gal. of water at the time of the accident. A 
brick partition wall, 22 ft. high and 100 ft. long, crosses 
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SETTLING Basin, Fort Swiru. ARK. 


the center of the basin. The sides of the basin are 27 
ft. in height, and have a 1 on 1 slope, while the bottoms 
of the two basins have a 5° inclination to the respective 
centers. In the center of each basin a 30-in. valve opens 
into the sewer. | 

In filling the basins, the water flows into the east half 
and through four 12x12-in. equalizing gates in the divid- 
ing wall, and over the wall, into the west basin. These 
gates open automaticaily into the east basin when the 
water pressure therein drops below that in the 
basin, but they have no reverse action. 

In the east half of the basin the vertical shaft which 
operates the sewer valve is carried up in a tower above the 
maximum water level; but in the other half of the basin 
the shaft and tower rise only about 16 ft. above the bot- 


tom of the basin. 


West 


In emptying the basins, the procedure was to open the 
east valve; the safety gates were depended upon to lower 
the west basin equally with the east until the west valve 
could be operated. Since the accident, it has. been found 
that the area of the connection between the basins, pro- 
vided by the safety gates, was but 452 sq.in., while the 
area of the 30-in. sewer outlet was, of course, 707 sq.in. 
In lowering, however, the maximum variation in head 
between the water in the two basins was only 8 in. 

It is said that in the construction of the settling basin 
the central wall was laid up to a height of about 13 ft., 
and left thus for a considerable time before its comple- 
tion. The failure appears to have occurred where the 
newer portion was jomed to the lower section. The 
upper section of the wall, about 9x100 ft., broke into 
four pieces. ‘The damage is estimated at about $1500. 
































































SY NOPSTS- 


electric. street railway is one of the chie t matters now 


-The motor omnibus as a competitor of thee 


prominent before Huropean engineers, and Ls rece iving 
The Board OT Hstimate 


crlensive stucy in this country. 
of New York City has pending before it numerous appli- 
calions for franchises to operate lines of motor husses. A 
report on these pending franch ises Was made on Nov. 3, 
hy llarry fs Nichols, 
and with this was presented the re port of Mr. Nichols’ 
McCollum. who was sent 


Thi f of the Bureau of Franch ISeS. 


princtpal assistant, Jolin A, 
abroad in August to study motor-bus operation in Lon- 
don and Paris. These two ve ports are the mos! authori- 
lative statement that has appeared anywhere as to the 
The 


following abstract contains the parts of the report of 


cost and conditions of motor-omnibus operation. 


principal engineering interest, 


<3 
Hon. Ardolph L. Kline, Mayor, Chairman of Board of Esti- 
mate and Apportionment: 
Sin Motor-bus transportation was brought to the atten- 
tion of the authorities last year by an application made to 


Avenue Coach Co. 
Avenue, 


particularly on 


the Publie Service Commission by the Fifth 
about 80 Fifth 
streets, to extend its 


now operating busses on Riverside 


and other 
Avenue. 


Drive lines, 
Park 

The application was denied on the ground that public con- 

and had not the 
for. This led to an examination of the laws relating 
to stage and it was found that the Fifth Avenue 
Coach Co., in which the New York Railways Co. had a 
interest, had a practical monopoly of the stage-coach 


venience necessity been shown for routes 
applied 
coaches, 
large 


busi- 


ness and any further extensions granted to it would be in 
the nature of unlimited franchises, which was repugnant to 
the Charter. The Board therefore was instrumental in se- 


curing an amendment prohibiting so called 
and terminating the legalized monopoly of 
ating company. (See Chapter 769 of the 1913.) The 
result is that the Board has before it applications from four 
companies for rights to operate motor busses in the Borough 
of Manhaitan. 


perpetual 
the 
Laws of 


grants 
existing oper- 


Before committing the City, it seemed desirable that the 
members of the Board should be made acquainted with re- 
sults of motor-bus operations in London and Paris. I sent 
John A. McCollum, my principal assistant, to these cities in 
July to obtain such information as was possible in the three 
weeks’ time available. Mr. McCollum has now made his re- 
port, which is appended hereto. The conclusions reached by 


Mr.-McCollum plainly show that this City should proceed care- 


fully in adopting a policy so that the benefits derived from 
such increase of transportation facilities will not be more 
than offset by its disadvantages, which would apparently 


four as follows: 
congestion of street traffic. 
present in any 


accrue largely in 
Firs—Increased 
There is no 


ways, 


congestion at part of New 


York comparable to that in many parts of London. 
Second—Increase in street accidents. 
The London table of fatalities and injuries shows a 


constantly increasing percentage as the number of busses 
has increased. 
Third—Injurious competition with street surface railways. 
From the time of the elimination of the horse busses in 
Manhattan, street railways have largely taken their place, 
except on Fifth Avenue. This has been done with the 
maximum outlay of capital on account of the underground 
system employed and also with a maximum long-haul fare 
of five cents. Competition of the motor 
unfavorable effect on the earnings 
in London than the introduction of 
transit railways had on the 
in New York. 
Fourth—The additional wear and tear on pavements of 
a large number of heavy vehicles from six to eight tons 


busses has had a 
of the tramways 
elevated or subway 
earnings of the surface rail- 


more 


ways 


loaded driven at fast speed. 
Other vehicles than busses of greater weight are now 
employed in our streets and our pavements, particularly 


the foundations, will have to be made increasingly strong 
to withstand the same. 
Considering these objections there yet seems to be a field 
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us Operation 


Where motor-bus transportation can be conducted with ad 
vantage to the public because of the congestion at certai; 
hours of the day on the existing transportation lines and 


also because of the lack of facilities in certain local are: 
and directly between points where traffic might easily be in 
duced. 
The questions before the Board seem to be as follows: 
First—Shall motor busses be permitted on the streets gy¢ 


erally in competition with street 


il- 
railways? 
Second- 


If general competition is not permitted, shall the 
Board grant additional franchises upon sufficient routes to 
test the feasibility of motor-bus operation without directly 


competing with existing transportation facilities? 


Third—If limited routes are to be granted, shall more than 


one company be permitted in any street, and shall it be th: 
policy to grant franchises to a limited degree to all com- 
panies whose applications are now before the Board or to 


one company only? 

If the Board should adopt a policy of granting motor-bus 
franchises to a limited the purpose of testing the 
feasibility of operation to more companies, then a 


study may be made of the routes which have been applied for 


degree for 


one or 


by the various applicants with a view to deciding which 
should be permitted and a report shall be presented thereon 
by this Bureau. Until some such policy has been adopted it 


is almost impossible to proceed further with the drafting of 
franchises. 

There are, however, certain conditions which might be 
pointed out as being necessary for any bus franchise to in- 
sure the safety and comfort of passengers and inhabitants 
and to prevent destruction of street pavement; that is, those 
conditions having to do with the size, weight, type, con- 
struction and operation of the vehicle, the government of 
which features, apparently, judging from the experience 
gained by Lendon and Paris, it is important should be re- 
tained by the City. They should be governed by the fran- 
chises, either by specifying therein such details or retaining 
to the Board power to impose or change such conditions as 


may from time to time be deemed necessary. The need for 
this control is sufficiently shown by the report herewith sub- 
mitted upon conditions in London and Paris. 
In view of the foregoing it is suggested that the matter of 
operation be referred to the Franchise Committee in 
order that it may recommend to the Board a policy to be pur- 
sued with respect to the applications now before the 
affecting the Borough of Manhattan. tespectfully, 
HARRY P. NICHOLS, 
Engineer, Chief of Bureau of Franchises. 
7 Broadway, N. Y., Nov. 5, 1913. 


bus 


Board 


REPORT OF JOHN A. McCOLLUM 


In the consideration of omnibus operation, it would bs 
well to bear in mind that the use of this type of vehicle 
is not new in these cities. The omnibus was used in London 
and Paris, and also in New York, before the operation of me- 
chanically propelled vehicles in city streets, but when 
and subsequently, electric cars, were 
omnibus gave way in New York to the more efficient 
facilities, while it still continued in London and Paris to be 
the principal means of travel owing to the peculiar 
conditions there existing. 


horse 
cars, installed, the 


horse 


one of 


DEVELOPMENT OF THE OMNIBUS 


CONTROL 
London 


BUSINESS; PRESENT 
LON DON—The 
now operates or controls 
all the omnibuses in use in London. Only 
pany—the National Steam Car Company, 
dependently an appreciable number of cars. 
The London General Omnibus Company, Ltd., is owned by 
the Underground Electric Railways Company, which company 


General Omnibus 
the operation of 


Company, Ltd., 
about 95% of 
one other com- 
Ltd.—operates in- 


was organized to control or own a group of underground 
railway companies having a length of more than sixty miles 
and a capital of more than $180,000,000. During the de- 
velopment of the motor bus, it was foreseen by the Under- 


ground Railway interests that the motor bus would be a 
serious competitor of the Underground Railway. Because of 
this it apparently has been the policy to obtain control of 
omnibus companies operating in London through the London 
General Omnibus Company, Ltd., and thus prevent in some 
measure the direct effect of competition between under- 
ground and surface traffic. 

Working agreements have been entered into with six 
other companies by which their omnibuses are operated by 
the London General Co., and with another company, known as 
the Thomas Tillings, Ltd., by which its operations are gov- 
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ned 
id routes 
tually 


by an agreement 
operated 
performed 
The growth of 
e number of 
ich since 
inibus 


of 
but 
Company. 


the number cars 


not 


with respect to 
and the earnings therefrom, 
by the London General 
the motor omnibus is well illustrated by 
vehicles by the Police Department 
1897. figures show that the motor 
increased 1897 to 3908 in 1912, while the 
3190 in 1897 to 376 in 1912. 
The daily average mileage of the horse omnibus is said to 
ive been approximately 63, while the of a 
iotor bus of the General Company is miles 
ver day. 
PARIS—tThe first franchise for the operation of omnibuses 
is granted in 1854. The operation developed until the com- 
had 961 horse omnibuses in operation in 1906. In June, 
406, the company began the operation of 13 motor busses on 
line of a little than four miles in length. These 
vehicles reduced the running time for the route by one- 
half, the schedule time for horse busses being one hour and 
the motor busses thirty minutes. The experiments which 
were made subsequent to this time were so successful that in 
1910, when the franchise of the Company expired, the re- 
newal of the franchise provided that all lines should be 
equipped with mechanically propelled vehicles, and the fran- 
chise was so accepted by the company. 


licensed 
These 
from 1 in 
orse omnibus decreased from 


year 


mileage 


110 


aver: 


ge 


more than 


many 


one less 


for 


MAGNITUDE OF MOTOR-BUS BUSINESS, 
GROWTH 

LONDON—The smaller of the 
London—that the National 
is operating at the present moment about 140 cars. Appar- 
ently no general public service is attempted by this com- 
pany, but routes are operated in the more congested parts of 
the city, and only where a reasonable profit is insured. This 
company, however, claims to have a vehicle which is less ex- 
pensive to operate than the vehicles used by its competitor 
and to have other features tending to attract the traveling 
public. 

The London General Omnibus Company 
weekdays 73 routes having a total length of 671 
routes are varied somewhat for Sunday service, 
are withdrawn entirely, some are extended or altered, and 
nine routes are operated for a special Sunday service only. 
The number of vehicles in service on weekdays is about 2280, 
while on Sundays the number in operation exceeds this fig- 
ure by more than 100. 

The magnitude of the service covered this company 
may be also illustrated by the fact that the territory worked 
includes the Metropolitan Police area (about 700 square 
miles), and two counties beyond this area. It includes 39 
cities, counties or municipal boroughs, 45 urban districts and 
11 rural districts; or in all the jurisdiction area of 95 local 
authorities. The total length of roadway worked in March of 
this year is given as follows: 


AND RECENT 


two omnibus companies in 


is, Steam Car Company, Ltd.— 


operates on 
miles. These 
that is, some 


by 


Weekday Sunday 
Within the County of London ..... die at 216 211 
ow lar: Sh ll er ee eee 62 51 
Without the County of London.......... 135 199 
ge oe: A re ee ees ee 38 49 
OGD 6c caewaSee taeda eee atnarts 351 410 


The London General Omnibus Company employed in March, 


1913, a total of 2750 omnibuses, or an increase of 219% over 
the number employed in 1910. The average daily number of 
passengers carried increased from 635,897 in 1910 to 1,588,822 


in 1913, which is an increase of over 150%. 

PARIS—There are at the present time in operation nearly 
900 motor busses in Paris, about 50 of which are kept in re- 
serve. Forty-seven different routes are operated, having a 
total length of about 165 miles. Practically all of the exist- 


ing mechanically operated fleet has been put in service since 
the grant of the new franchise. The company did in 1910 


operate some motor vehicles, but the existing type is a more 
recent one than that operated at that time. The last horse 
bus was removed from the streets in January of this year. 
During this period of transformation from the 
motor power the traffic figures are not such can be 
sidered as giving results of & normal operation. The 
ber of passengers carried by and horse 
vehicles during the last 1910, that 
immediately subsequent of the new 


to 

con- 
num- 
power 
the 
fran- 


horse 


as 


mechanical 
months of 
to the date 


seven is, 


period 


chise, are as follows: 

MY CREME 5 Sir depin eta GK a. WIR oy WR A IRE Oak RRO 22,892,234 
See OE) als cate ae eae eruee. aiare We OA ee eee . 49,361,756 
ONIN Bb. hi Uo hs a enh ders Sen lan ti ae ei Baoan tia 72,253,990 

Similar figures for the last six months of 13912 are 

Re (Che ke cwaarw ere oC tm we ewe det 6G ame cas 85,550,890 
a UES soos avacgs ge ator eae mh a ra a eka Tera ae a 14,292,958 
TOG 6.86% ee ee ee ee ee Breil 99,843,848 


This shows not only the gradual change to motor-power 
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vehicles but illustrates the substantial increase in the 
number of passengers since the operation of the new type of 


vehicle. 


also 


RIGHTS TO OPERATE; HOW OBTAINED 


LONDON—There is no law to prevent any company or in- 
dividual from operating 


an omnibus for the purpose of con- 
veying passengers for fare on streets within the Metropoli- 
tan police district, which district is considerably larger thar 


London proper and having an area of about 700 square miles, 


provided a license therefor is obtained from the Commis- 
sioner of police. This license is granted almost as a matter 
of course for operation within the Metropolitan police area, 


providing the vehicle conforms with the fixed standard which 
has been adopted governing that class of public conveyance, 
details of 


which are hereafter referred to. No franchise 
whatever is required, and in this respect the conditions are 
wholly different from those of New York. It also differs in 


the method of obtaining 
light railroads in 
The method of 


rights to operate street railways or 
London. 


obtaining franchises for street railways is 


difficult and expensive. The right is granted by Parliament 
and may be vetoed by the local borough authorities. To pre- 
vent this veto it is often necessary to contribute large sums 


toward the widening 01 improvement of streets in the 
borough where the right is sought. In view of the compe- 


tition with 
obtaining 
portant to 
culty and 


the motor busses, this difference in the method of 
the right to occupy the 
the street-railway companies. 
expense, such a company may obtain a 
and begin its operations, only to share the traffic with any 
omnibus owner who finds sufficient traffic to yield a _ profit 
in its operations and who is not subject to expense of delay 
in obtaining street rights. 

Outside the Metropolitan police area, the Borough Coun- 
cils have power to refuse licenses for omnibuses, and this is 
occasionally done. 

PARIS—The right of an omnibus or railway company to 
operate in the streets of Paris is granted by the City or State 
authorities. 


streets is extremely 
After much 


im- 
diffi- 
franchise 


The franchise under which the General Omnibus Com- 
pany of Paris operates is a contract dated May 28, 1910, 
which gives that company the exclusive right to transport 
passengers by omnibuses within the walls of Paris. This 


same company has also the exclusive right to operate a sys- 
tem of street railways within the city walls. 
TAXES AND 


OTHER PAYMENTS 


OMNIBUS COMPANIES, LONDON—Taxes. There is a tax 
on all gasoline brought into England, amounting to approx- 
imately 6c. per gallon. Omnibus companies, since they oper- 
ate public conveyances, obtain a rebate equal to one-half of 
the tax. The net tax therefore is 3c. per gallon upon all the 
gasoline used as fuel. Computing the amount on the 
of 100 miles as the distance traveled per omnibus per 
7% miles as distance traveled per gallon, and assuming 


basis 
day, 
that 


ire 


the vehicle is in operation 310 days per year, the tax would 
amount to about $136 per year. These figures are approxi- 
mate only, but are probably lower than the actual. The 


amount of this tax has been officially reported to be as high 


as $210 per omnibus per annum. 


RAILWAY AND TRAMWAY COMPANIES, LONDON 
PERMANENT WAY TAX—Tax rates are paid on property 


which it owns. Licenses cost per annum about $10 per ear. 
The tax on permanent way amounted during the year ending 
March 31, 1913, to about 4.4% upon the passenger traffic reve- 


nue of the London County tramways. 
quired to keep in repair the between lines 18 in. 
each side of outer rail. The franchises under which the Lon- 
don County tramways are operated provide in some cases that 


Street railways are re- 


area on 


an appropriation shall be made from the earnings of the 
operation of the railway toward the improvement of streets 
(that is, straightening, widening, etc.), in which the railway 
is to be operated. The sum so appropriated during the year 
ending March 31, 1913, was about $350,000, and the total sum 
expended by the London County Council up to March 31, 1913, 
was nearly $3,000,000. 
OMNIBUS COMPANIES, PARIS 

The franchise requires that the following payments be 

made: (a) 3% per cent. of the gross receipts from passengers 


$5,770,000. if the receipts 


cent. 


up to 
pany 


exceed that sum, the com- 
the amount in excess. These 
Payments are to be reduced one-half for certain optional lines 
which the company may establish. The franchise to the Gen- 
eral Omnibus Company for its street surface railway requires 
the payment of 6 per cent. of the gross 
sengers received within the city walls. 


must pay 4 per on 


receipts 
There is 


from 
also a 


pas 
tax 



















































































1052 


in Paris, taken at the city gates, which applies to fuel used 
in the operation of omnibuses. This city tax upon benzol, 
the fuel now used, iS approximately 10% cents a_ gallon, 
Which amounts to about 2.3 cents per omnibus mile. If the 
company were required to pay this tax upon all the fuel 
which it uses, the income to the city therefrom, using the 


mileage operated by motor busses during the last six months 
of 1912 as the basis of computation, would be about $170,000 


per annum. 
EFFECT OF MOTOR-BUS OPERATION UPON THE EARN- 
INGS OF STREET SURFACE RAILWAYS 

LONDON—AIl except a few short lengths of street sur- 

face railway within the County of London, which county in- 

cludes by far the greater part of London, are owned by the 

County and operated by the London County Council. These 

railways are known as the London County Tramways. 


The Council now operates railways as follows: 
Street 
Miles 
Electric underground contact .....i.606ss0sseese00%0% 147 
IGACCETIC, OVETHERG GCOMEACE oink 6scce « icc wx ewes He See ora 24 
BRIER... Sater cai sche Bde cnr a Kis Las We Ses Ae IE eaten Z 
RR ti BRA Ea ete Ae rene ts a Ot at Noe coe at oi Bs a ae 148 
The average number of cars operated during the year 
ending March 31, 1913, which is the fiscal year, was: 
ERMAN hihi) Seite a ahh Se thea XS been ce inlets tock, ee ENS he eee 1237 
DRI OA sk ets ah aN ios Sm i ale Chien Cte eae ey an ane ee 38 
PR Oy igi es aie al cats ee a lee eta tes coh Gee ean tonouiee 4 1275 
The electric cars are in nearly all cases double deck and 
have a capacity of from 62 to 78 passengers. The modern 
cars which are being standardized have a capacity of 78 
passengers. 
The capital employed up to March 31, 1913, was about 
$63,000,000. Sinking Funds, however, have been provided, 


amounting to nearly $10,000,000. 


The tramways are seriously handicapped by being unable 
to deliver their passengers within the dense business area of 
the city. No tramways allowed, nor are they likely to 
be allowed, within the large central business area of London, 
where a large majority of the streets are narrow and 
crooked, it maintained that the omnibus is better 
adapted to operate in this congested portion of the city than 
is the tramway. Since the tramway, therefore, cannot enter 
this district, it must discharge passengers whose destination 
is within the district at the boundary thereof. There is no 
doubt that tramway traffic would be greatly increased if its 
lines could be extended into the heart of the city. The motor 
bus, on the other hand, has the exclusive right on the sur- 
face within this central area, but is not prohibited from oper- 


are 
7 


short, 
being 


ating in the territory of the tramways and is thereby able 
to give a more complete service than the tramway. 
This rapidly increasing number of omnibuses and_ the 


paralleling of railway routes has had a decided effect on the 
earnings of the railway. In London omnibuses are popular 
as a means of travel: have a monopoly of the best traffic dis- 
tricts of the city with no district limit of operation; charge a 
slightly higher fare than the street railways: do not furnish 
all night service; contribute nothing toward paving mainte- 
nance or street improvements; require small capital account 
in comparison with earnings, and can operate profitably on 
a small margin above operating cost. of this they 
are severe competitors of the tramways, and I believe that 
their continued competition under these conditions will work 
disastrous results to the tramways. The safety of the situ- 
ation lie in regulation or restriction of the routes 
of omnibuses, which at the present moment.seems unlikely to 
occur, or the control of both tramways and omnibuses by the 
same interests, thus eliminating competitive operation. 
PARTS—There is no competition between the surface rail- 
ways and the omnibuses in Paris. The for this is 
that the omtnibus operation and the operation of practically 
all of the street surface railways within the omnibus district 
are controlled by the same company and routes of both sys- 
tems have been laid out by the authorities with consideration 
given to the work to be performed by each. The franchises 
fix the rate of fare and the routes upon which both railways 


Because 


seems to 


reason 


and omnibuses may operate, and permit a readjustment of 
fares for both railway and omnibus service when conditions 
are such that either system is not profitable. Both systems 


are operated by one company under exclusive rights; each 
supplements the other and the two may be considered as one 
system. 
EFECT OF OMNIBUS TRAFFIC UPON STREET PAVEMENT 
LONDON—Unfortunately, the jurisdiction of the construc- 
tion and repair of London not lie in one body. 
Each Borough Council has this authority for its respective 
boreugh and each own engineer and the necessary 


roads in does 


has its 
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force for carrying out the work. The ‘Metropolitan Com- 
mittee on Materials and Means of Paving the Streets of Lon- 
don,” which is made up of representatives from each councii, 
invited, this year, an expression of opinion of the surveyors 
of the various Metropolitan boroughs as to whether the in- 
crease of motor traffic has the effect of increasing the cost of 
paving and maintaining roads in their respective boroughs 
All of the surveyors who expressed themselves in regard to 


the subject agree that omnibus and heavy motor traffic on 
macadam roads resulted in wear which caused a large in- 
creased cost of maintenance and replacement. Nearly al} 


agreed that greater weight of vehicle with its increased 
speed has caused the breaking up of foundations which were 
formerly laid to carry a. lighter traffic. The foundations for 
new work and replacement have been considerably increased 
in thickness over that used in former practice, the increase 
being due to more and heavier motor traffic. 

PARIS—The condition of the surface of Paris pavements 
is by no means as good as that in London. Very little in- 
formation could be gained relative to the effect of omnibus 
traffic upon street pavements. A thorough investigation, 
however, is now being made into this subject by the In- 
spector General of Services in Public Streets, and his report 
will soon be issued. 


MOTOR OMNIBUSES—TYPES IN USE 


LONDON—There are three distinct types of vehicle in use 
in London— 


First—Those operated directly by gasoline engine (used 
by the London General Omnibus Company); 
Second—Those operated by steam, with kerosene oil as 


fuel (used by the National Steam Car Company); 
Third—Those operated by gasoline engine driving a dy- 
namo, operating an electric motor which drives the rear axle 


by means of a worm gear (used by Thomas Tillings). 

Two types have been developed by the London General 
Company, one known as the “~B” type, of 30 hp., and the 
other known as the Daimler type, of 40 hp. It is the inten- 
tion of the Company to make all new vehicles 40 hp. The 
other specifications of the two types are very similar. 30th 


lighted by 
The car used by the National Steam Car Co. is 32 hp. and 
it is lighted by a special self-contained electric-lighting 
equipment, consisting of a small dynamo, situated on the seat 
beside the driver, which is directly operated by the engine 
and furnishes current for incandescent electric lamps. 

It is claimed for both the steam car and the gasoline elec- 


are gas. 


tric car that they are particularly easy to operate and are 
more comfortable for passengers than the gasoline vehicle 
because of the absence of the jerk and jar in starting. From 


my experience in riding upon the various types of vehicles, 


I am inclined to believe that this claim has considerable 
foundation. 

PARIS—Four types of motor busses are in use in Paris. 
The estimated number required to place the full system in 


operation, the capacity, the horsepower and speed are given 
as follows: 


Estimated Passenger Horse- Maximum Speed 

Type Number Capacity power Per Hour 
Schneider 518 35 35 About 15 miles 
Schneider 109 35 35 About 15 miles 
Dion-Bouton 263 31 35 About 12% miles 
Schneider 100 30 35 About 15 miles 


The horsepower rating as used in London and Paris is not 
the same as that used in America and therefore comparisons 
should not be drawn until brought to the same standard. 

These vehicles are all single deck, the first-class pas- 
sengers being provided with seats in the forward part of the 
car, and the second-class passengers in the rear part, with 
both seating and limited standing space on the platform. 
The entrance to all vehicles is by means of steps on the 
rear of the platform and door at the rear of the car. 


[To be continued in.next week’s issue| 


o2 
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The Utilization of Water for the improvement of land not 
only by direct application in irrigation but also by utilizing 
water power to produce nitrates for fertilization is being 
practiced to a small extent in Europe. In both Germany 
and Norway there are water-power plants manufacturing 
nitric acid and nitrates for agricultural use, and Lord 
Kitchener has proposed that 15,000 hp. should be developed at 
the great Assouan Dam, in Egypt, and applied to nitrate 
production for improving the Egyptian soil. In this coun- 
try one indirect step has been taken toward the same end. A 
franchise granted for power development on the Pond 
d’Oreille river, in Idaho, provides that when the company 
utilizes the power for nitrogen production, its payments to 
the government shall be reduced. 
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Plans for the New Buildings of the 
Massachusetts Institute of 
Technology 


Plans for the development of the new site of the Mass- 
ichusetts Institute of Technology on the Charles River 
basin, Cambridge, Mass., were recently presented to the 
Alumni Council by the President, R. C. Maclaurin. 
(his is the first publication of plans to men outside of 
the Institute corporation. Dr. Maclaurin, in his re- 
marks, explained the efficiency in instruction and econ- 
omy in construction of the continuous group of educa- 
tional buildings which has been employed, and the large 
provisions for expansion of those departments whose fu- 
ture needs could not be well foreseen. He also advised 
the alumni that the new buildings would not resemble 
either a factory group or a series of skyscrapers. While 
the walls, as structures, would be of reinforced concrete, 
vet this would not be exposed, as it was felt that the 
material then would not be permanently satisfactory. 
The facings of the facades will be Indiana limestone and 
light brick will be used in the interior courts. 
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The central court in front of 
the library is open to the river front and expands near 
the esplanade to two minor courts. Shrubs, grass plots 
and fountains are to be used to relieve the severity of 
the clustered structures; trees are designed to accentuate 
the corners. The architecture is classical, with pilastered 
walls, permitting the recesses to be largely of glass. The 
long facades near the river will have pilasters two stories 
high and the third story forming the frieze. On build- 
ings farther back a fourth or attic story is added above 
the entablature. 


above a pillared portico. 


Thus the group rises in. height from 
front to rear. The detail treatment planned is very sim- 
ple, beauty being sought in magnitude and proportion 
rather than by ornament. The departmental structures 
join one another so that it will be unnecessary to go eut- 
doors in passing from one to another. By the use of 
interior courts, long and narrow wings result, receiv- 
ing light from both sides. 

In planning these buildings the heads of departments 
were asked to prepare figures for what each one would 
wish if there were no other departments to be considered ; 
these figures, harmonized, were used in fixing the space 
I quiremeits for study rooms, lecture halls, laboratories, 





Fic. 1. 


PERSPECTIVE OF THE NEW 


Since the 50th anniversary of the founding of the In- 
stitute, in April, 1911, some $7,350,000 have been raised 
for the purchase of the land and the development of the 
new buildings. It will be remembered that this started 
with $500,000 from T. C. Dupont for land; conspicuous 
among the remaining amount is $3,140,000, the donors 
of which remain anonymous, $1,000,000 from the State of 
Massachusetts for maintenance, and an 
$750,000 from the late C. H. Pratt, of 
school of naval architecture. 

The accompanying figures show the general arrange- 
ments of the plant and a few architect’s sketches of in- 
dividual buildings. The grounds, extending 1500 ft. 
along the Charles River and about the same on Massa- 
The east- 
ern half is allotted to those buildings for the out-of-school 
life and activities of students. On the western half is 
placed the educational group, which is virtually a single 
structure. The Cambridge subway runs near the north- 
east corner of the grounds, with the Kendall Sq. station 
close by, affording quick service from Boston. 

EpucaTioNAL BurLtp1incs—The several sections are 
clustered about thé library which has been made the cen- 
tral feature, with its Roman dome 200 ft. high, rising 


endowment of 
Boston, for a 


chusetts Ave., have been cut Squarely in two. 


SULLDINGS OF MASSACHUSETTS INSTITUTE OF 


TECHNOLOGY 
drafting rooms, etc. Shortly after the site was secured, 
came the generous offer of John R. Freeman, of Provi- 
dence, an alumnus, to make a full investigation of the 
engineering problems of such an undertaking and a study 
of the conditions, equipment and fitness of existing col- 
lege structures. His assistants examined every recent 
building for special use in American colleges, while the 
president and members of the faculty spent their sum- 
mer vacations in Europe on similar investigations. Mr. 
Freeman analyzed and reduced all these revorts and 
finally outlined the best solution of the different prob- 
lems defining his own idea of what form the develop- 
ment should take, discussing the lighting, heating, ven- 
The single structure 
type which has been employed was suggested by him, al- 
though its final form is not the same. 

Prof. W. O. Crosby made an exhaustive study of the 
bearing qualities of the soil and the nature of the sub- 


tilation, drainage, materials, ete. 


soil. Numerous borings were made and heavy load tests 
have determined coefficients of sinking, ete. Finally, 
eight months ago, W. W. Bosworth, of New York, 


also an alumnus, was selected as the architect with Prof. 
J. K. Taylor, head of the Architectural Department (for- 
merly Supervising Architect of the U. S. Treasury De- 
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partment) as consulting architect. The construction of — tliree years the predominant time factors are physics, an 
the buildings has been put m the hands of the Stone & — electrical and mechanical engineering. On the genera 
Webster Engineering Corporation of Boston (whose of- — plan, Fig. 2, it is seen that general studies and chemistr 
ficers are largely alumni). From all this it is evident are housed close together in front of the library, whil 
that the “new Technology” has been planned and will be — the electrical-engineering building is just back of it wit 
built by its own graduates. mechanical-engineering laboratories on one side and phys 


The distribution of floor space in the general plans ics on the other. Reasons for other arrangements ar 


has been made approximately as follows : venerally apparent. 

| or. It is seen that the technical departments converge 0: 
Chemistry oe ret tie: ae) ae library so far as possible, an arrangement which ha: 
ee ee ring ae Seer ee oe reaped been adopted to keep the special libraries of these de- 


General studies 


; : 52,000 
L-br 1 1 nist 
aOorary an administr ation. 


xoyog partments close by the departmental buildings but yet 


Mechanical enginee ri ig Serene Big LE Ae tans Ree an a queues ALN 176,000 under the care of the library force. { 

RU RURRADE TRRIRAE AEUNDENDEOD 5, Scns id: ob 5oo, 8 lee Sane Alm ese nde RAE Bob (7,000 ‘aa. z , a 

Phos al architecture bg ea rec’ os edkeepeerek eet h ous 35,000 All the buildings in interior arrangement are a system ; 
PRES eae, ve Wesel S Rs! oka 1s. 6.4) aie ya ee Aline Ie RIG) a le we) alae ae 00,000 . ‘ ae . ° a 

Publie health and sanitation... .02sssesecs-sesseesee 41,000 of bays of uniform size. The floors will be hung on the 
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Fig. 2. PLAN or BUILDINGS AND GrouNnpDs OF MaAssacuuserrs INstirure OF TECHNOLOGY ON 
THe CHARLES River Bastx, Boson 


These areas do not include the basements. The aggre- walls independently of all partitions. Rooms can easily 
vate floor space will be about 45,000,000) sq.ft. A stu- be rearranged in any multiple of the base unit by removy- 
dent entering one wing and traversing the buildings ence ing partitions. It 1s hoped in this way to let each de 
will have walked nearly a mile. The several floors, if partment adapt its rooms to its needs instead of being 
placed end to end, would make a way five miles long and handicapped by structural limitations. Besides expand- 
f0 to GO ft. wide. ing into adjacent rooms, any department may grow, with- 

In planning the position of the several departments, out disarranging other departments, by new extensions 
recourse Was made to familiar circle diagrams showing on space distributed for that purpose. In many cases 

percentage distribution of time to various subjects in two and three possible directions of expansion are open. 

For instance, a diagram for the There will be about 214 acres of drafting rooms, com- 
course in electrical engineering shows for the first year prising the top floor of all departments except chemistry 
that half the time is devoted to mathematics and chemis- and general studies. The roofs over these rooms will be 
iry with the vest in general studies; for the remaining broken by standard saw-tooth skylights running across 


the several courses. 
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e narrow -width of the longer buildings and giving 


rthern exposure but hidden from view below by the 
ivh parapets. 
The Pratt School of Navel Architecture and Marine 


‘ugineering is to occupy the most prominent land po- 
ition—at the center of the Massachusetts Ave. facade, 
- one of the conditions of the Pratt bequest was that the 
chool should have a suitable memorial building. Only the 
eneral features of this structure have been developed as 
ictual construction must wait a vear or two until other 
conditions have been fulfilled. 
ver, that shall have its own entrance from 
the street; in the basement is to be a towing tank for 
ship models. 

The largest auditorium, seating 2000, is placed within 
the interior court behind the Pratt School. Parallel with 
the latter is the mechanical-engineering department, with 


It has been decided, how- 
the school 


its heavy laboratories toward railroad tracks in the rear. 

Back here also is the power plant, of 4000-hp. capacity. 
At the right of the library are the administration of- 

fices, the Registrar and Bursar on the’ first floor and the 


President and other officers above. Physics occupies a 


corresponding wing on the left. On the east of the main 
court are quarters for the general studies and_ biology. 





Fie. 3. Typricat ArCHITECT’s PERSPECTIVE SKETCHES 
or New Trecunotocy BUILDINGS 


front of 
School 


General Studies and the Pratt 


of Naval 


Building 
Architecture.) 


(Court in 


of these only biology has extensive room for expansion 
(under this department wiil be the public-health work. 
which it is expected greatly to develop). Chemistry is 
located farther back and mining and metallurgy has the 
northeast corner of the group. 

Srupents’ Buiipinas—As already noted, half the 
property has been assigned to buildings for student ac- 
tivities, and these will be kept quite distinct from the 
instructional group. The greatest defect of the “old 
Technology” undoubtedly has been the lack of dormi- 
tories and facilities for social life, due to its location in 
the congested Back Bay district of Boston. 

The principal feature of the student group, architec- 
turally, will be the Walker Memorial (in memory of the 
late Gen. F. A. Walker, former President of*the Tnsti- 
tute). This building is to face the river in the center 
of the frontage allotted to the student group. Near-by 
and connected by a covered gallery will be the “Com- 
mons”—a dining hall for students and faculty. The 
special committee on the Walker Memorial project has 
recommended a huge living room of 4000 ft. area open- 
ing upon a terrace from which Boston is seen across the 
Charles River Basin. There is planned a small andi- 
torium, and quarters and committee rooms for the school 
papers and associations, some 30 in all. A special fund 
for the erection of the Walker Memorial has been ac- 
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cumulating for several years, and it now aggregates 
$200,000. Tlowever, work will not be started on this 


project Immediately as it is felt that the construction of 
the educational buildings alone is a large enough under- 
taking sufficiently to tax the ability of all interested. 
Moreover, funds are not vet available for the gymnasium 
and dormitories. , 

A gymnasium is planned to cost about $100,000, and 
to have a single floor of 15,000 sq.ft. area and a total 
floor area of 40,000 sq.ft. At the rear of the grounds 3s 
provided space for an athletic field with running tracks 
and grandstand. 

Four dormitories are planned to form a quadrangle, 
while a fifth faces the river. The arrangements for these 
buildings are based immediately on the studies of exist- 
ing college structures by John R. Freeman, as mentioned 
before. They will be arranged on what may be called 
the “staircase system” where comparatively small groups 
of students have access to their rooms through the same 
entry. This eliminates long corridors and the hotel-like 
arrangement where there are too many men in contact 
for any to become well] acquainted, The plans provide 
for sleeping porches and plenty of baths. 


UnuuneenenuncarennnentoonicnecnennnonrscenscensersensennecisonsecgvensoesoierecseenensenecnsenasesueenineseesseeeersueeveeDeneeenegeOeenencsnennasenendoeosousneuesnsenssenennsnsnnenosensecersersiens 


NOTES 
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eSeunouenusnucnensanannngssnecisonsvanssouecnecncusnecsovesuenanensoenscnsevecsenecsiseenssessnusnsensesenseeneneevensensnuesesenseseasenssensenuesnsdeoaeuaceanecenseevessensnannannoenesvsessenseiee 


The First Vessel Through the Panama Canal was the small 
steamer “Louise,” which on the afternoon of Nov. 17, passed 
entirely across the isthmus with a 
and their ladies. The trip was made possible by the cutting 
of a channel by the through the famous Cucaracha 
Slide in Culebra cut, the last obstruction to free communica- 
tion between the two oceans. 


party of the canal officials 


dredges 


Inauguration of the Hales Bar Dam occurred on Novy. 13, 


1913, with a celebration by the Chattanooga (Tenn.) Cham- 
ber of Commerce, which a large visiting party from New 
York and elsewhere attended. The powerhouse 


machinery 
was started through the turning of switches by 
daughters of the late Anthony N. Mr. Brady supplied 
for the Hales Bar work, and his faith in the enter- 
prise persisted in spite of the failure of three successive con- 
tractors to overcome the difficulties of the work. Nicholas F. 
Brady and who were closely as- 
sociated with him in the matter and continued the work after 
his death, attended the 


two grand- 
Brady. 
the money 


James C. Brady, his sons, 
inauguration 

A Fire, Following an Explesion in a 
000 bbl. of crude oil, at an oil works owned by the Standard 
Oil Co., at N. 13th St. and Kent. Ave., Brooklyn, N. Y., on 
Nov. 12, was extinguished by the use of a 
cording to press dispatches 

A 60-Ft. 
Pamunkey 
ern Ry., 
of a train. The 
into 30 ft. of 
were 


tank containing 30,- 


steam system, ac- 


Span Collapsed, in the 
River, on the West Point 
Va., on Nov. 
tender and 
man 


wooden trestle over the 
Division of the South- 
3rd, 
three 
killed 


near Richmond, under the 
freight 


and 


weight 
ears fell 
three others 


engine, 


water. One 


was 
injured. 

A Wreck on the Central of Georgia Ry., on Nov. 13, 17 mi. 
south of Mufaula, Ala., in which three wooden passenger cars 
plunged 30-ft. embankment, caused the death of 15 
persons and the injury of about 190 others. A defective rail, 


is said 


down a 


according to press dispatches, 


cident. 


to have caused the ac- 


The Damage to the Pioneer Station in Ogden, Utah, which, 
as noted in News,” Nov. 13, 1913, 
by accidental opening of a turbine -zontrol 
authentically comparatively 
trical apparatus dried out. but aside 
found little The damage to building 
line was not serious 


“Engineering was flooded 


valve is now 
The elec- 
from that 


and pine 


reported to be 
had to be 
injured. 


small 


was 


A Stand Collapsed on the De 
field, at Green Castle, Tnd., 
About 100 of the 700 


Pauw University athletic 
on Nov. 1, during a football game. 
spectators in the stand 


were injured. 


This accident is similar to that which occurred at Tulsa. 
Okla., on Oct. 28, when a stand collapsed during a baseball 
game, and 100 persons were injured (“Eng. News,” Nov. 6, 


p. 946.) 
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The Severe Storm of Nov. 11, which swept from the west- 
ern end of Erie, 
Lakes. On 
13 vessels 

lake ves- 


Lake Superior to the western shore of Lake 
shipping on the Great 
casualties that 


small 


did enormous damage to 
Nov. 14 a 


carrying 251 


summary of 
had 
from 2 to 7 


showed 


persons been lost and 70 


els, carrying persons each, were missing. 


An 8000-R.p.m. Turbine-Driven Pump was announced by 


Carl G. de Laval, General Manager of the Henry R. Worthe 
ington Hydraulic Works, at the American Society of Me- 
chanical Engineers’ meeting, in New York City, on Nov. 11. 


It is that this 


7500 to 8500 r.p.m., 


claimed pump, operating at 


forces 400 to 500 gal. of 


speeds varying 


from water per 


minute through a 4-in. discharge pipe, against a pressure of 
300 to 350 lb. per sq.in., at 56 to 68% efficiency. 


is built for service “pace is limited. 


This pump 
where 


A Condensed Description of the Panama Canal and its con- 
struction is given in the “Official Handbook,” compiled by Jo- 


seph Bucklin Bishop, Secretary of the Isthmian Canal Com- 
mission. The fourth edition, after a final revision, has just 
been published. The handbook is a pamphlet of 61 pages with 
“a map and numerous illustrations, and gives the principal 
facts regarding the canal that are most often called for by 


inquirers. Copies of the book can be obtained on request, we 
believe, by addressing either the Commission headquarters at 


Panama or at Washington. 


Completion of tae Last Panama Canal Lock Gate—The last 
of the 92 leaves for the miter gates of the canal locks was 
lowered into place on its hinge pintle on Oct. 30. This was 
the side wall leaf of the lower operating gate in the 
flight at Miraflores The .ower operating gates at 
Miraflores are the largest in the canal construction, each of 
the lower leaves being 82 ft. high and weighing over 700 tons. 
The work of lining up and babbitting the nickel-steel bear- 
ing plates at beth ends of a leaf can be completed only after 
the leaf is swinging in operating position, and the leaves are 
yet to be tested, painted inside and out, and fitted with foot- 
walk and handrail. [Canal Record.’’] 


east 
Locks, 


Are Horses’ Feet Harmed by Concrete Paving ?—One of the 
main contentions against the use of concrete pavement is that 
it is very hard on feet, and statements 
at times that veterinaries in districts 
paving is prevalent have noted a pronounced increase in the 
number treated for and damaged feet. The 
Common Council of Hartford, Conn., has just passed an ordi- 
1ance requiring that stable floors in the city be made of con- 
crete, and in opposition to this ordinance the statements 
noted above have been brought forward. <Any of our readers 
who have had experience in this matter, would help the in- 
vestigatien if they forwarded the results of their experience 
to the Aberthaw Construction Co., of Boston, Mass., which is 
studying this question and propcses to compile a symposium 
of views from all of the country. 


horses’ been 


concrete 


have 


made where 


of horses sore 


paris 





The United States Good Roads Association Convention in 
St. Louis, Nov. 10-14, brought together not over 200 people. 
The sessions were held in a deserted summer garden, nearly 
an hour distant from the center of the city, so inconvenient- 
ly located that no delegate attended more than one or two 
sessions. The place was chosen because facilities were there 
available for an exhibit of road machinery, but the attend- 


ance must have been disappointing to the exhibitors. The 
purpose of the Association and of the Convention was to 


Federal 
roads 


induce the Government to make appropriations in 
aid of good construction, and the Bankhead bill, ap- 
propriating $25,000,000 annually for the purpose, was indorsed. 
A committee was also appointed to negotiate for the 
soOlidation of the seven existing national 
promoting good roads. The next meeting 
Tulsa, Oklahoma. 


con- 
associations for 
is to be held at 


Preliminary Inspection of New York State Roads by New 
Division Engineers—John N. Carlisle, Commissioner of High- 
ways of New York State, has directéd the new division engi- 
(see “Engineering News,” Oct. 23, p, 843) to go care- 
over the roads which are to be constructed next year 
so that the plans and estimates may be revised in time for the 
first letting which will take place as soon as the highway 
specifications now under preparation are adopted. The last 
public hearing on the specifications was held Nov. 17. It is 
proposed to bids on from 30 to 40 roads each week 
until all the roads to be constructed next year are under 
contract. By having weekly lettings instead of having a 
large number of roads advertised for one letting, it is ex- 
pected there will be a more even distribution of contracts 
among the contractors, so that no one man or firm will get 
more roads than can be taken care of; and it is believed that 
this will also result in lower prices. These contracts will 
all be let so that the material can be on the road this win- 


neers 


fully 


receive 
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ter and the construction work can begin as soon as the fro 
is out of the ground in the spring. 


New 15-Cu.Yd. Dipper Dredges for the 
The “Gamboa,” the first of the two 15-cu.yd. dipper dreds; 
contracted for by the Isthmian Canal Commission early j 
1913 for work in Culebra cut, was launched recently at New- 
burg, N. Y In accordance with the terms of contract wit 
the builders, the Bucyrus Co., of South Milwaukee, Wis., on 
ef these dredges must be delivered at an Atlantic port on < 
before Dec. 1, 1913, and the other on or before Jan. 1, 1914 
It is planned to take the “Gamboa” to New York City abou 


Panama Canal 


Dec. 1, and to bring it to the Atlantic entrance of the cana 
in tow of a seagoing tug. The second dredge will be named 
the “Paraiso.” A penalty of $100 per day is provided fw: 


each day the contractor overruns the time of delivery, and 
like premium for him for every day that he anticipates in 
delivery. The price agreed upon is $258,500 each. The dredges 
are to be equipped with 16x28x24-in. twin tandem compound 
main hoisting engines, with single part wire-rope hoists and 
steel hulls, They will dig to a depth of 50 ft. below the wa- 
ter level. The machinery throughout is constructed to with- 
stand the maximum pull of the engines when working under 
a 125-lb. steam pressure at the engine and condensing. Sim- 
ilar dredges were built by the Bucyrus Co. in 1910, for dredg- 
ing in Boston harbor. [‘‘Canal Record.’’] 


The Chicago Elevated Railways have at last put in oper- 
ation a through route system of operating trains and a fre« 
transfer system between the different lines, for which the 
city authorities and the public have been making demand 
since the four companies came under one ownership 
Hitherto every train on the terminal loop has passed aroun.) 
the four sides of the loop, entering and leaving at the same 
points. Passengers transferring from one line to another 
had to pay a second fare. 

Beginning Nov. 3, through trains were put in operation 
between the north and south sections of the city. The junc- 
tions are at the northwest and southeast corners, and under 
the present arrangement the southbound trains will run on 
the north and east sides of the loop, while the southbound 
trains use the south and west sides. Only a certain pro- 
portion of the trains will be through trains. The trains of 
the two west-side eievated railways, connecting at the north- 
west and southwest corners of the loop will continue to pass 
around the loop, as will the “loop” trains of the north-side 
and south-side lines. Under the new arrangement, the two 
west-side lines will use the inner track of the loop, and the 
north- and south-side lines will use the outer track, but the 
trains on both tracks will run in the same direction, while 
formerly they ran in opposite directions. Free transfer will 
be permitted between the trains of the four lines, and bridges 
over the tracks have been erected at four of the eleven sta- 
tions on the loop, so that passengers can cross from 
platform to another without going through the stations. 


ever 


one 
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Teannnnnnnoonengeasganasine 


par, A. 2: 
fessor 


Foreman 
of electrical and 
Virginia University. 


Mr. F. H. Burnette announces that he has Opened offices 
at 716 Traction Terminal Bldg., Indianapolis, Ind., for the 
general practice of civil engineering. 


has been appointed 
experimental 


Assistant Pro- 
engineering at West 


Mr. Russel G. Swan, recently with the Vancouver Power 
Co., Ltd., Lake Buntzen, B. C., has been appointed Chief 


Enginecr of the Hydrographic Survey of British Columbia. 


Mr. B. A. Porter has been promoted from the position of 
Trainmaster of the Yazoo & Mississippi Valley R.R. at Mem- 
phis, Tenn., to be Superintendent of the Memphis division. 
succeeding Mr, P. Laden, resigned. 


Mr. J. D. Stack, former Division Superintendent of the 
Oregon-Washington R.R. & Navigation Co., is now Assistant 
Superintendent of the Toledo division of the Cincinnati, Ham- 
ilton & Dayton Ry., at Dayton, Ohio. 


Mr. W. G. Curran has been appointed Assistant General 
Superintendent of Transportation of the Baltimore & Ohio 
Southwestern and the Cincinnati, Hamilton & Dayton Rys.. 
with headquarters at Cincinnati, Ohio. 


Mr. C. Nesbitt Duffy, recently Comptroller of the Mil- 
waukee Electric Ry. & Light Co., Milwaukee, Wis., has been 
elected Vice-President and General Manager of the Manila 
Electric R.R. & Light Co., Manila, P. I. 
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Mr. R. F. Russell, formerly with the engineering staff 
the automobile department of the American Locomotive 
Providence, R. I., has joined the engineering staff of the 

ssemer Gas Engine Works, Grove City, Penn. 

Mr. Ira L. Craig, Assoc. Am. Inst. E. E., has resigned as 

iperintendent of the electric department of the Citizens 

is & Electric Co., Waterloo, Iowa, to become Electrical 


ngineer of the American Gas Co., Philadelphia, Penn. 
Mr. Arthur B. DuBray, recently Inspector of electric 

Is, St. Louis & San Francisco R.R., at Springfield, Mo., 

en appointed Railway Signal Engineer of the Missouri 
state Public Service Commission at a salary of $2400 
nnum. 

Mr. J. Waldo Smith, M. Am. soc. C, E., Chief Engineer of 
the Board of Water Supply, City of New York, sailed from 
New York on Nov. 12 for a visit to the Panama Canal as 
the guest of Mr. John Purroy Mitchel, Mayor-elect of New 


sig- 


has 


per 


York City. 
Mr. Phillip P. Bourne has becn appointed Chief Engineer 
of the Epping-Carpenter Pump Co., Pittsburgh, Penn. Mr. 


Bourne has been for the past eight years Chief of the engi- 
neering staff of the Blake-Knowles Steam Pump Works, East 
Cambridge, Mass. 


Mr. A. L. Dierstein, recently with the bridge department 
of the Chicago, Milwaukee & St. Paul Ry., has been appointed 
Instructor in structural engineering at Purdue University. 
Mr. Dierstein graduated from the University of Colorado in 
civil engineering in 1911. 

Mr. James Clifford, whose resignation as District Engineer 
of the Illinois Central R.R. at Chicago, Ill., was noted in our 
issue of last week, has been appointed Assistant Engineer 
of Maintenance-of-way of the Canadian Pacific Ry., Western 
Lines, at Winnipeg, Man. 

Mr. S. M. Bate, recently Resident Engineer of the Beau- 
mont, Sour Lake & Western R.R., at Houston, Tex., and 
Division Engineer of the New Orleans, Texas & Mexico R.R., 
has been promoted to be Division Engineer of both railways, 
with headquarters at De Quincy, La. 


Mr. D. W. Thrower, Assistant Engineer of Maintenance- 
of-way of the Illinois Central R.R., Chicago, Ill, has been 


promoted to be District Engineer of the Yazoo & Mississippi 
Valley R.R., at Memphis, Tenn., succeeding Mr. August F. 
Blaess, promoted as noted in our issue of last week. 


Mr. Arthur L. Webster, of Wheaton, Ill, has been ap- 
pointed Highway Engineer of Du Page County, Ill, under the 
new Illinois law providing for county engineers in charge 
of road work. The appointment was made on the basis of a 
competitive civil-service examination, and is for a term of 
years. 


Mr. George Nash, former General Superintendent, has been 


promoted to be General Manager of the Pittsburgh Steel 
Co., Pittsburgh, Penn. He is succeeded as General Superin- 
tendent by his former Assistant, Mr. C. J. Morgan. For 11 
years Mr. Morgan was Assistant General Superintendent at 


Glassport, Penn. 


Mr. C. Willis Adams, former Superintendent of the Phila- 
delphia works of the Link-Belt Co., is now Assistant to the 
President with headquarters at the general offices of the com- 
pany in Chicago, Ill. He is succeeded as Superintendent at 
Philadelphia by Mr. Frank Oakes, formerly General Shop 
Foreman of the Chicago works. 

Mr. Henry B. Smith, Jun. Am. Soc. C. E., of Oakland, Calif., 
has been appointed Irstructor in railway engineering at 
Purdue University. Mr. Smith is a graduate in civil engi- 
neering of the University of Virginia, class of 1909, and has 
had experience with the Isihmian Canal Commission 
an instructor at the University of Iowa. 

Mr. John H. Armstrong, M. Can. Soe. C. E., Chief Engineer 
of the Hudson Bay Ry., has resigned, according to a news- 
paper dispatch in the Toronto “Globe.” Mr. Armstrong has 
been in charge of the project since 1908, and it is upon his 
reports and upon surveys made under his supervision that 
the route to Hudson Bay has been selected. 


and as 


Mr. George J. Gould has resigned as President of the Man- 
hattan Ry. Co., New York City. The Manhattan Ry. Co. owns 
and formerly operated the elevated lines of the Borough of 
Manhattan; it was leased in 1902 to the Interborough Rapid 


Transit Co. for 999 years. Mr. Gould is succeeded as Presi- 
dent by Mr. Edgar L. Marston, a New York banker. 


Mr. John Calder, M. Am. Soc. M, E., has resigned as Presi- 
dent of the International Motor Co., New York City. Mr. 
Calder was formerly Manager of the Remington Typewriter 
Works ut Tlion, N. Y., and later was connected with the Cadil- 
lae Motor Co., of Detroit. He is succeeded as President of the 
International Motor Co. by Mr. Vernon Monroe, former Secre- 
tary. 
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Mr. M. H. Cahill, Assistant Superintendent of the Cumber- 
land division of the Baltimore & Ohio R.R., at Keyser, W. Va., 
has been promoted to be Superintendent of the New Castle 
division, at New Castle Junction, Penn., succeeding Mr. H. H 


Temple, resigned. Mr. Cahill was formerly Superintendent 
of the Delaware, Lackawanna & Western R.R. at Buffalo, 
N. Y. 

Mr. R. W. Hawley, Assistant Hydraulic Engineer of the 


California Railroad 
Hydraulic Engineer 
rado State 


has been in 


Commission, has been 
Mr. Hawley graduated from the Colo- 
1896. Practically his whole experience 
Water-power and irrigation work in the West. For 
several years he was with the United States Reclamation 
Service, and he was in charge of work on the Truckee-Carson 
Project in Nevada in 1906. Later he was 
intendent of Ir Project in 


promoted to b. 


College in 


1905 and 


the Umatilla 


Super- 
vigation of Oregon. 

Mr. Charles H 
sulting Engineer 
of the 
has 
mental 


Sweetser, M, Am. 
of Olympia, Wash., 
United States Office of 
been granted leave of 


soe. Ci EB 

Senior 
Public 
absence 


Con- 
Engi- 
since 


former 
Highway 

Roads 

from his 


neer 
July, 


last 
govern- 
duties in 


order to prepare plans and supervise con- 
struction of road improvements in Calecasieu Parish, La., to 
cost $900,000. Mr. Sweetser was educated at the Massa- 


chusetts Institute of Technology and at Leland Stanford, Jr., 


University in California. He has had an extensive experi- 
ence in public works engineering in Cuba and Hawaii and 
was Supervising Engineer of the Washington State Highway 


Department 1907-'09 and Chief Engineer 1909-’11. 
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OBITUARY 


sICEUCEUEUOUNEDNELONUDOODUOOOOENENORESEREDEDODUSEOOEESEOESOOEOUGOOUONOUONOLSUAUOEELONOOOOLO0CCUNCURNEOARSEOEONUCOONONOUSUGONODDOOOONOOOOOOOEOREREOHONESESONORODNGEDODOUORSEEENESeNeNNnEsEnensDe®-cynneet 


epepennnansensannensoans 


sanransgnansngannagscangnce 


Mrs. George W. wife of Mr. 
Engineer anc Contractor, of Chicago, 
home in Chicago, Nov, 11. 


Arthur J. Frith, M. Am. Soe. M. E., Associate Professor of 
mechanical engineering at the Armour Institute of Tech- 
nology, died at his home in Chicago, Ill., Nov. 10. 


Carl M. Engineer of the H. 


Jackson, George W. Jackson, 


Ill., died at the family 


Starkey, Chief E. Talbott Co., 


Engineers and Contractors, Deyton, Ohio, died Nov. 12, at 
the Royal Victoria Hospital, Mentreal, Que., from typhoid 


fever. He had recently been at Grand Mere, Que., where the 
H. E. Talbott Co. is constructing an 180,000-hp. hydro- 
electric power plant for the Laurentide Co., and while on this 
work contracted a severe of typhoid fever. He 
removed to Montreal but about two weeks. 


case 


died in 


was 


C. Russell Hewlett, Dean of the School of Applied Design 
of the Carnegie Institute of Technology, died from pneumonia. 
Nov. 6, at the West Pennsylvania Hospital in Pittsburgh. 
He was born in Brooklyn, N. Y., Oct. 30, 1872. He graduated 
from Columbia University, New York City, and studied archi- 


tecture in Paris, France. teturning to this country he be- 
came a member of the firm of Lord & Hewlett, Architects, 


New York City. Mr. Hewlett became a member of the faculty 
of the Carnegie Institute of Technology in 1908. 


James Melville Robertson, Assoc, M. Inst. C. E., Assoc. M. 
Can. Soc. C. E., was accidently killed by the discharge of a rifle 
at Sylvan Lake, Alberta, Canada, on Sept. 14. He was 27 
years old and the only son of James Robertson, of Bonney- 
bridge, Stirlingshire, Scotland. He recived his earlier edu- 
eation and training for the engineering profcssion in Glasgow, 
Scotland. He was a graduate of the Glasgow West of Scot- 
land Technical College, and afterward a pupil of Messrs. 
Wharrie & Colledge, Civil Engineers, Glasgow. His experi- 
ence subsequently had been principally on Canadian railways. 
By his great zeal for his work and thoroughness in the 
execution of his duties he rapidly gained the confidence of 
his employers, and at the time of his death held the 
tion of Resident Engineer on the construction of an im- 
portant part of the Alberta Central Ry., which included the 
building of the large bridge across the North Saskatchewan 
liver at Rocky Mountain House, Alta. He was a young 
of sterling character with bright prospects for the future; 
he had made many genuine friends among his professional 
associates. [From J. Grant MacGregor, M, Can. Soc. C. E., 
Chief Engineer of the Alberta Central Ry., Red Deer, Alta.] 

Everett F. Morse, M. Am. Soc. M. E., Secretary of the Morse 
Chain Co., Ithaca, N. Y., a distinguished mechanical engineer 
and inventor, died at his home in Ithaca, Nov. 11. He was 
born at Ithaca, June 28, 1857. When only 16 years of age 
he patented an improvement on the horse-drawn Lag rake 
and made good use of the earnings from his first invention 
to supplement other efforts to give him an education. He 
attended Cornell University in 1875 and, after being out for 


posi- 


man 
and 
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several years, 


graduated in 
\fter 


1884 with the 


spending sme 


degree of 
time at 
mill, he 
Trumansburg. 


Me- 
Algona, 
returned to 


chanical Engines 
lowa, where he was manager of a flax 
New York State and settled at 1893 
he patented the Morse rocker-joint chain for bicycles and in 
conjunction with his brother, F. L. Morse, founded the Morse 
Chuin Co. and beg: the manufacture of bicycle chains. The 

rect mechanic principle embodied in this chain, as well 
attracted 


Here in 


its novelty, immediate attention and eventually 

ured for the company a profitable business which 
ntil the phenomenal slump in the bicycle trade about 
In the meantime, his brother, Frank L. 
the active manager of the chain 


developed the present 


lasted 
1897. 
Morse, who has been 
company for the past 138 
type of silent chain for power 
purposes and during 1406 built the new plant at Ithaca where 
the business has grown from small beginnings to its present 
proportions. At the time of his death, Mr. Morse was a di- 
rector and Secretary of the Morse Chain Co., but for 
years past he had devoted himself very largely to his 
heut-gage inventions and to various public duties in which he 
was most active and efficient. 


yeurs, 


also 


some 


The Morse thermo gage, which 
Mr. Morse invented and patented in 1900, is a device for the 
measurement of the temperature of steel. This invention won 
him much distinction at home and abroad, and the device was 
adopted both by the United States and German 
Standards. In recognition of the high 
the rocker-joint and thermo 
Franklin 


Bureaus of 
mechanical merit of 
Morse 


chain gage, Mr. 


Institute. 


Was 


iwarded medals by the 
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ENGINEERING SOCIETIES 


COMING MEETINGS 


SUUEOEOEENCN UO UADENTTTEEET 
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AMERICAN SOCTETY OF REFRIGERATING ENGINE! 

Dec. 1-2. Annual meeting in New York 

154 Nassau St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Dee. 2-5. Annual meeting in New York. Secy., Calvin W. 
Rice, 29 W. 39th St., New York City. 
ASSOCIATION OF AMERICAN PORTLAND CEMENT MANU- 
FACTURERS 
Dec. 8-11. Annual meeting in New York. Secy., Percy H. 
Wilson, Land Title Bldg., Philadelphia, Penn. 
SAND-LIME BRICK ASSOCIATION. 
Dec. 9-10. Annual meeting at Harrisburg, Penn. Secy., 
W. E. Plummer, Jr., 211 Fillmore Ave., Buffalo, N. Y. 
AMERICAN ROAD BUILDERS’ ASSOCTATION. 

Dec. 9-12. Annual convention at Philadelphia, Penn. 
W. H: Tolman, 29 W. 39th St., New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 

Dec. 10-138. Annual meeting in New York. Secy., J. C. Ol- 

sen, Polytechnic Institute, Brooklyn, N. Y. 
SOCIETY OF NAVAL ARCHITECTS AND MARINE 
NEE . 

Dec. - General meeting in New 
Cox, 29 W. 39th St., New York City. 
AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS. 

Dec. 29-31. Seventh annual convention at Chicago, Ill. Secy., 

I W. Dickerson, Urbana, ITIL. 
MINING AND METALLURGICAL SOCIETY OF AMERICA. 
Jan. 13. Annual meeting at New York City. Secy., W. R. 
Ingalls, 505 Pearl St., New York. 
AMERICAN WOOD PRESERVERS’ ASSOCIATION. 
Jan. 20-22 Tenth annual convention at New Orleans, La. 
Secy., F. J. Angier, Timber Preservation Co., Baltimore, 
Md. 
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Sanitary Officers of the State of New York—The general 
subject of the 13th annual conference, now being held (Nov. 
19-21) at Utica, N. Y., is the “Powers and Duties of Health 
Officers.”’ 

Society of Naval Architects and Marine Engineers—The 
preliminary program of the 21st general meeting to be held 
at the Engineering Societies Building, Dec. 11-12, includes the 
“Relative Resistance of Some Models with 
Block Coefficient Constant and Other Coefficients Varied,” by 
Naval Constructor D. W. Taylor, Uv. S. N.; “Safety of Pas- 
senger Ships at Sea.” by G. W. Dickie; “Structure of Vessels 
as Affected by Demand for Increased Safety,” William Gate- 
wood: “Stability of Life Boats,’ by Prof. H. A. Everett; 
“Diesel Engine in Marine Proputsion,” by John Reid; “Evolu- 
tion of the Lightship,” by G. C. Cook: “Influence of National 
Policies on Ships Design,” by Captain W. L. Rogers, U. S. N.; 
“General Organization of a Navy Yard,” by Captain L. S. Van 
Duzer, U. S..N. 


following papers: 


New England Water-Works Association—A meeting was 
held at Hotel Brunswick, Copley Sq., Boston, Mass., on Nov. 
12. A paper was read on “Cleaning Water Mains in Hart- 
ford, Conn.,” by Caleb M.ils Saville, Chief Engineer, Board of 
Hartford, Conn. An abstract of this 
paper will appear in a later issue of “Engineering News.” 


Water Commissioners, 
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Other instances of the efficiency of water-main cleaning wer 
given by various members. 
“Water and Life,” 
University. 
logical, 


The second paper presented wag 
by Dr. Lawrence J, Henderson, of Harvard 
Dr. Henderson discussed water from the physio 
biological, physical and chemical points of view so 
interestingly and convincingly that the iisteners were drawr 
to the conclusion that water is the most essential as well 
the commonest substance in nature. 

The topical discussion on the “Advisability 
Legislation for Making Water Bills 1 Lien Upon Property 
Supplied” was quite long and animated, and. left no doubt 
us to the unanimity of opinion in favor of such legislation 
The principal opposition to such a law in Massachusetts has 
come from real-estate operators. Robert J. Thomas, Superin- 
tendent of the Water-Works, Lowell, Mass., gave a brief his- 
tory of previous attempts to have such a law passed by the 
Mussachusetts legislature. The introduction of water meters, 
which read quarterly, makes the collections 
more difficult and the number of bad bills larger than under 
the old tax methods. A committee of five, of which Frank 
Kk. Hall, of Worcester, Mass., is Chairman, was appointed to 


as 


of Securin: 


ordinarily are- 


use the influence of the Association in securing legislation in 
the State of Massachusetts. 


American Road Builders’ Association—The tenth annual 
convention, to be held at Philadelphia, Dec. 9-12, will com- 
prise eight sessions at which will be presented the following 
papers: (1) “Highway Officials, Their Duties and Powers,” 
Col. Kk. A. Stevens, State Highway Commissioner, New Jersey; 
(2) “Division of Expense, Responsibility and Authority be- 
tween Nation, State, County and Town,” S. Perey Hooker, 
State Superintendent of Highways, New Hampshire; (3) “The 
Relation to Each Other of the Contractor, 
spector,” F. L. 


Engineer and In- 
Cranford, Brooklyn, N. Y.; (4) “Details of Ar- 
rangements for the Use of Convict Labor,” Joseph Hyde Pratt, 
Ph. D., State Geologist of North Carolina; (5) ‘‘Dete: mination 
of the Amount of Realignment, Grading and Drainage to be 
Done in Connection with Road Improvement,” S. D. 
M. Am. Soc. C. E., Chief Engineer, State Highway 
of Pennsylvania; (6) 


Foster, 
Department 
Proper Selection 
of Road or Street Pavement,” L. R. Grabill, Superintendent of 
Suburban Roads, Washington, D. C.; (7) Eleven Ten-Minute 
Papers on the Details of the Construction of Various Kinds 
of Roads and Pavements: (8) “Unit Price and Lump Sum 
Contracts and Percentage Work,” H. C. Hill, Engineer, Lane 
Construction Corporation, Meriden, Conn.; (9) “The Testing 
of Materials for Road and Street Construction,’ Prevost Hub- 
bard, Division of Roads and Pavements, Institute of Industrial 
tesearch, Washington, D, C.: (10) “Sub-Organization for Se- 
curing Efficient Maintenance,” J. N. Carlisle, State Highway 
Commissioner of New York; (11) “General Methods of Re- 
pairs and Renewals,” A. W. Dean, M. Am. Soc. C. E., Chief En- 
gineer, Massachusetts Highway Commission; (12) “Bituminous 
Surface Treatment and Dust Prevention,” Wm. H. Connell, M 
Am. Soe C. E., Bureau of Street Cleaning 
Philadelphia, Penn. 


“Factors Governing a 


Highways and 


The Street Railway and Light Railway Congress will hold 
its next meeting at Budapest in August, 1914. This congress 
is held under the direction of the International Association of 
Tramways and Light Railways, which has its offices at Brus- 
sels, Belgium. The preliminary list of subjects to be con- 
sidered is as follows: 


1. The development of residential districts in relation to 
transportation facilities and fares. Mr. Duval-Arnould, City 
Councillor, Paris, and Dr. Kuhles, City Councillor, Munich. 

2. Rail corrugation. Mr. Busse, Chief Engineer of the 
Tramways Co... Berlin, and Mr. Resal, Electric Tramways & 
Omnibus Co., Bordeaux. 

3. tails and wheels, including the relation of the sections 
of rail heads, wheel tires and wheel flanges. Also the use of 
special rails and guard rails on curves. Mr. Bacqueyrisso, 
Chief Engineer of the Tramways & Omnibus Co., Paris, and 
Mr. Minorini, Engineer of the Municipal Tramways, Milan. 

4. Roller bearings and ball bearings for axles of motor 
cars and trail cars. Mr. Largiader, Municipal Tramways of 
Zurich, Mr. Schoerling, Chief Engineer of the Tramways of 
Hanover, and Mr. Tobias, Superintendent of Shops of the 
Budapest Electric Tramways. 

6. Transfer of rolling-stock between lines having differ- 
ent gage of track. Mr. Sapin, of the Central Electrie Railway 
& Tramway Co., Paris. 

7. Joint operation of a section of line by different com- 
panies, Mr. Carnevali, Chief Engineer of the Tramways of 
Turin. 

8. Locomotives for light railways, and the use of super- 
heaters on such engines. Mr. Hamelink, of the Netherlands 
Tramways Co., Utrecht, and Mr. de Soignie, of the Local Rail- 
ways Co. of Andenne. 

9. Underground-feeder systems, and the use of aluminum 
for electric conductors. Mr. Sekutowiez, Lyons Railway «& 
Tramway Co. 

10, The three-wire distribution system for electric rail- 
ways, with higher voltage for suburban than city lines. Mr 
Sieber, Nuremburg Tramways. 

11. Comparison of different systems for transforming high- 
tension alternating current to direct current. Mr Dalrymple, 
Glasgow Corporation Tramways, and Mr. Sarratt, of Brussels. 
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